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(1) Authorization. This Code was authorized, formulated and adopted 
under Section 13 of Chapter 142 of the General Laws, which now 
reads: 


In all cities and towns, the examiners, subject to the approval of 
the Massachusetts Department of Environmental Quality Engineering, 
shall make and from time to time in like manner, alter, amend, and 
repeal rules and regulations relative to the construction, alteration, 
repair and inspection of plumbing in such cities and towns, which 
rules and regulations shall be reasonable, uniform, and based on 
generally accepted standards of plumbing practice; provided, however, 
that the application of such rules and regulations may be varied by 
the examiners in a particular city or town upon petition of the board 
of health or health department thereof. The examiners shall adopt a 
regulation requiring all cities and towns to use a uniform application 
for a permit to perform plumbing work. 


(2) Penalty. Every person engaged in the business of a master 
plumber or working as a journeyman or as an apprentice not lawfully 


Vol. 11 -. 15 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


2.01: 


continued 


registered or licensed as required by Chapter 142 of the General Laws, 
every person engaging in or working at the business of plumbing in a 
city or town, when forbidden to do so under Chapter 142 of the Gen- 
eral Laws, every master plumber who engages or employs any person 
to work as a journeyman or as an apprentice who has not been so 
registered or licensed, and any person violating any provision of this 
Code shall be punished by a fine not exceeding one hundred dollars. 


(3) Sections Declared Independent. Each Section of this Code and 
every part of each Section is hereby declared to be an independent 
Section and part of Section and the holding of any Section or part of 


Section to be void and ineffective for any cause, shall not be deemed 
to affect any other Section or part of Sections. 


(4) Limit of Jurisdiction. Nothing in this Code shall be construed as 
applying to refrigerating, heating, cooling, ventilating or sprinkler 
fire protection systems beyond the point where connection is made with 
the potable water distributing system, or with sanitary, storm water or 
special wastes drainage systems. Such connections shall be made 
subject to the inspection and approval of the Inspector of Plumbing. 


2.02: Basic Principles 
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(1) Founding of Principles. This Code is founded upon certain 
principles of environmental sanitation and safety through properly 
designed, acceptably installed, and adequately maintained plumbing 
systems. 


Some of the details of plumbing construction may vary but the basic 
sanitary and safety principles desirable and necessary to protect the 
health of people are the same everywhere. As interpretations may be 
required, and as unforeseen situations arise which are not specifically 
covered in this Code, the final interpretation shall be made by the 
Board of State Examiners of Plumbers and Gas Fitters. 


The following principles shall comply with all Articles of the State 
Sanitary Code and Titles of the Environmental Code. 


(2) Principle No. 1 -- All Occupied Premises Must Have Potable Water. 
All premises intended for human habitation, occupancy, or use must be 
provided with a supply of potable water. Such a water supply shail 
not be connected with unsafe or questionable water sources, nor shall 


it be subject to the hazards of backflow, backpressure or back- 
siphonage. , 


(3) Principle No. 2 -- Adequate Water Required. Plumbing fixtures, 
devices, and appurtenances must be pipet with water in sufficient 
volume and at pressures adequate to enable them to function properly 
and without undue noise under normal conditions of use. 


(4) Principle No. 3 -- Hot Water Required. Hot water must be sup- 
plied to all plumbing fixtures which normally need or require hot water 
for their proper use and fucntion. 

(5) Principle No. 4 -- Water Conservation. Plumbing must be de- 


Signed and adjusted to use the minimum quantity of water consistent 
with proper performance and cleaning. 


(6) Principle No. 5 -- Dangers of Explosion or Overheating. Devices 
and appliances for heating and storing water must be so Seaicraae and 
installed as to guard against dangers from explosion or overheating. 


(7) Principle No. 6 -- Required Plumbing Fixtures. Each family dwel- 
ling must co at least one water Closet, one lavatory, one kitchen- 
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type sink, one bathtub or shower and laundry tray or connections for 
a washing machine, to meet the basic requirements of sanitation and 
personal hygiene. (In multiple dwellings, housing families, one laundry 
tray or washing machine for every ten apartments, or fraction thereof, 
shall be acceptable as meeting laundry facilites in this Principle.) One 
laundry tray or washing machine for every twenty apartments or 
fraction thereof, shall be acceptable in housing for the elderly. 


All other structures for habitation must be equipped with sufficient 
sanitary facilites. Plumbing fixtures must be made of durable, smooth, 
nonabsorbent and corrosion resistant material and must be free from 
concealed fouling surfaces. 


(8) Principle No. 7 -- Drainage System of Adequate Size. The drain- 
age system must be designed, constructed, and maintained to guard 
against fouling, deposit of solids, and clogging, and with adequate 
cleanouts so arranged that the pipes may be readily cleaned. 


(9) Principle No. 8 -- Durable Materials and Good Workmanship. The 
piping o e plumbing system must be of durable material, free from 
defective workmanship and so designed and constructed as to give 
satisfactory service for its reasonable expected life. 


(10) Principle No. 9 -- Liquid Sealed Traps Required. Each fixture 
directly connected to the drainage system must be equipped with a 
liquid-seal trap. 


(11) Principle No. 10 -- Trap Seals Shall Be Protected. The drainage 
system must be designed to provide an adequate circulation of air in 
all pipes with no danger of siphonage, aspiration, or forcing of trap 
seals under conditions of ordinary use. 


(12) Principle No. 11 -- Exhaust Foul Air to Outside. Each vent term- 
inal must extend to the outer air at the roof line and be so installed 
as to minimize the possibilities of clogging and the return of foul air to 
the building. 


(13) Principle No. 12 -- Test the Plumbing System. The plumbing sys- 
tem must be subjected to such tests as will effectively disclose all 
leaks and defects in the work or the materials. 


(14) Principle No. 13 -- Exclude Certain Substances from the Plumbin 
System. No substance which will clog or accentuate clogging of pipes, 
produce explosive mixtures, destroy the pipes or their joints, or 


intefere unduly with the sewage disposal process shall be allowed to 
enter the building drainage system. 


(15) Principle No. 14 -- Prevent Contamination. Proper protection 
shall be provided to prevent contamination of food, water, sterile 
goods, and similar materials by backflow of sewage. When necessary, 


the fixture, device, or appliance shall be connected indirectly with the 
building drainage system. 


(16) Principle No. 15 -- Light and Ventilation. No water closet or 
similar fixture shall be located in a room or compartment which is not 
properly lighted and ventilated. 


(17) Principle No. 16 -- Individual Sewage Disposal Systems. If water 
closets or other plumbing fixtures are installed in buildings where 
there is no sewer within a reasonable distance, suitable provision shall 
be made for disposing of the sewage by some accepted method of 
sewage treatment and disposal. 
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suitable provision shall be made to prevent its overflow in the build- 
ing. 


(19) Principle No. 18 -- Proper Maintenance. Plumbing systems shall 
be maintained in a safe and serviceable condition from the standpoint 
of both mechanics and health. 


(20) Principle No. 19 -- Fixtures Shall Be Accessible. All plumbing 
fixtures shall be so installed with regard to spacing as to be accessible 
for their intended use and cleansing. 


(21) Principle No. 20 -- Structural Safety. Plumbing shall be in- 
stalled wit ue regard to preservation of the strength of structural 
members and prevention of damage to walls and other surfaces through 
fixture usage. 


(22) Principle No. 21 -- Protect Ground and Surface Water. Sewage 
or other waste must not be discharged into surface or subsurface 
water unless it has first been subjected to some acceptable form of 
treatment. 


Definitions 


(1) General. For the purpose of this Code, the following terms shall 
have the meaning indicated in this chaper. No attempt is made to 
define ordinary words which are used in accordance with their estab- 
lished dictionary meaning except where it is necessary to define their 
meaning as used in this Code to avoid misunderstanding. 


(2) Definition of Terms. 


Accessible. Accessible means having access thereto but which first 
may require the removal of an access panel, door or similar obstruc- 
tion. "Readily accessible" means direct access without the necessity of 
removing or moving any panel, door or similar obstruction. 


Administrative Authority. The Inspector of Plumbing authorized by 
Chapter 142 of the General Laws to administer and enforce the pro- 
visions of the plumbing code as adopted or amended, by the Board of 
State Examiners of Plumbers and Gas Fitters. 


Air Break (Drainage System). A piping arrangement in which a drain 
rom a fixture, appliance, or device discharges indirectly into a fix- 
ture, receptacle, or interceptor at a point below the flood level rim of 
the receptacle. 


air Gap (Drainage System). The unobstructed vertical distance 


through the free atmosphere bewteen the outlet of waste pipe and the 
flood level rim of the receptacle into which it is discharging. 


Air Gap (Water Distribution System). The unobstructed vertical  dis- 
tance through the free atmosphere between the lowest opening from 


any pipe or faucet supplying water to a tank, plumbing fixture or 
other device and the flood level rim of the receptacle. 


Anti-Siphon Vacuum Breaker--Non-Pressure Type (Back-Siphonage Pre- 
venter). A device or means to prevent back-siphonage. Not to be 
used under continuous pressure. 


Anti-Siphon Vacuum Breaker--Pressure Type (Back-Siphonage Prevent- 
er). A device or means to prevent harks ait perce Designed to be 


used under continuous pressure. 


Approved. Accepted or acceptable under an applicable specification 
stated or cited in this Code, or accepted as suitable for the proposed 
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use under procedures and powers of the Board of State Examiners of 
Plumbers. 


Area Drain. A receptacle designed to collect surface or storm water 
from an open area. 


Backflow. The flow of water or other liquids, mixtures, or substances 
into the distributing pipes of a potable supply of water from any 
source or sources other than its intended source. Back-siphonage is 
one type of backflow. 


Backflow Connection. Any arrangement whereby backflow can occur. 


Backflow Preventor. A device or means to prevent backflow. 


Backflow Preventor (Reduced Pressure Zone Type). An assembly of 
differential valves and check valves including an automatically opened 
spillage port to the atmosphere. Gauges must be installed where 
pressure reduction is mandatory. 


Back-Pressure. Pressure created by mechanical means or other means, 
causing water, liquids or other substances to flow, or move, in a 
reverse or opposite direction than intended. 


Back-Siphonage. The flowing back of used, contaminated, or polluted 
water from a plumbing fixture or vessel or other sources into a water 


supply pipe due to a negative pressure in such pipe. 


Barometric Loop. A vertical loop of pipe, rising to a height sufficient 
to prevent back-siphonage from occurring in the potable water supply 
pipe. (Approximately 35 feet, depending on the weight of the atmos- 
phere. ) 


Battery of Fixtures. Any group of two or more similar fixtures, that 
are adjacent, which discharge into a common horizontal waste or soil 
branch. 


Battery Waste & Vent System. See Combination Waste & Vent System. 
Board. State Board of Examiners of Plumbers and Gas Fitters. 


Boiler Blow-Off. An outlet on a boiler to permit emptying or dis- 


charge of sediment. 


Boiler Blow-Off Tank. A vessel designed to receive the discharge 
from a boiler blow-off outlet and to cool the discharge to a temperature 
of 130 degrees or less which permits its safe discharge to the drainage 
system. 


eae Any part of the piping system other than a main, riser or 
‘N.stack. 


Branch Interval. A distance along a soil or waste stack corresponding 
in general to a story height, but in no case less than 8 feet, within 
which the horizontal branches from one floor or story of a building are 
connected to the stack. 


Branch Vent. A vent connecting one of more individual vents with a 


“vent stack or stack vent. 


Building. A structure used for the housing, shelter, enclosure, or 
support of persons, animals or property. 
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{Building Drain. Building main drain is the lowest horizontal piping of 
a drainage system that extends from the base of the main stack to a 
terminating point ten feet (10') outside the inner surface of the foun- 
dation wall, and is of sufficient size to receive the discharge from 
branch drains and/or stacks. 


Building Drain -- Sanitary. A building drain which conveys the dis- 
charge of plumbing fixtures. 


Building Drain -- Storm. A building drain which conveys storm water 
or other drainage allowed by this code. 


{Building Sewer -- Sanitary. The building sewer is the pipe which 
begins ten feet outside the inner face of the building wall and extends 


to a public sewer, septic tank, or other place of sewage disposal. 
Building Sewer -- Combined. A building sewer which conveys both 
sewage and storm water or other drainage. 

Building Sewer -- Storm. A building sewer whch conveys storm water 
or other drainage but no sewage. 


Building Subdrain. That portion of a drainage system which cannot 
drain i gravity into the building sewer. 


Cesspool. A cesspool is a covered pit with open-jointed lining in its 
bottom portions into which raw sewage is discharged, the liquid por- 
tion of the sewage being disposed of by seeping or leaching into the 
surrounding porous soil, and the solids or sludge being retained in 
the pit to undergo partial decomposition before occasional or inter- 
mittent removal. 


Circuit Vent. A circuit vent is a branch vent that serves two or more 
floor-outlet fixtures that are battery wasted. Said vent extends from 
the top of the horizontal soil and/or waste branch in front of the last 
fixture waste and connects to a vent stack adjacent to the upstream 
end of the horizontal branch. 


Code. These regulations, subsequent amendments thereto, or any 
emergency rule or regulation which the State Board of Examiners 
having jurisdiction may lawfully adopt. 


Y Combination Fixture. A fixture combining one sink and laundry tray 


or a two or three compartment sink or laundry tray in one unit. 


Combination Waste and Vent System. A combination waste and vent 
system is a specially deuiqred system of waste piping embodying the 
horizontal wet venting of one or more plumbing fixtures or floor drains 


by means of a common waste and vent pipe adequately sized to provide 
free movement of air above the flow line of the drain. 


Common Vent. A vent connecting at the junction of two fixture drains 
and serving as a vent for both fixture in a verticle position. 


Conductor. A pipe inside the building which conveys storm water 
from the roof to a storm or combined building drain or sewer. 


Continuous Vent. A vertical vent that is a continuation of the vertical 


drain to which it connects. 


Critical Level. The critical level is the minimum elevation that a 
backflow prevention device or anti-siphon vacuum breaker is installed, 
in the potable water supply piping, above the flood level rim of a 
fixture or receptacle it is to serve. 
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Cross Connection. Any physical connection or arrangement between 
two otherwise separate systems, one of which contains potable water 
and the other either water of unknown or questionable safety or 
steam, gas, or chemical whereby there may be a flow from one system 
to the other, the direction of flow depending on the pressure differ- 
ential between the two systems. (See Back-flow and Back-Siphonage. ) 


Dead End. A branch leading from a soil, waste, or vent pipe, build- 
ing drain, or building sewer, and terminating at a developed length of 
2 feet or more by means of a plug, cap‘or other closed fitting. 


Developed Length. The length of a pipeline measured along the center 
ine of the pipe or fittings. 


Diameter. The nominal diameter as designated commercially. 


Double Offset. Two changes of direction installed in succession or 
series in a continuous pipe. 


Domestic Sewage. The waterborne wastes derived from ordinary living 
processes. 


Drain. A Drain is a horizontal pipe which carries waste water or 


‘waterborne waste in a building drainage system. 


‘Drainage System. Includes all the piping, within public or private 
“premises, which conveys sewage, rain water, or other liquid wastes to 


a legal point of disposal. It does not include the mains of a public 
sewer system or private or public sewage treatment or disposal plant. 


Drainage System, Building Gravity. A drainage system which drains 
y gravity into the building sewer. 
Dual Vent. (See Common Vent) 


Durham System. A term used to describe soil or waste systems where 
all piping is of threaded pipe, using recessed drainage fittings to 
correspond to the types of piping. 


Dwelling -- Single. A room or group of rooms, forming a single 
habitable unit that is an independent building enclosed within its own 
exterior walls, roof and foundation, with facilities which are used, or 
intended to be used, for sleeping, living, cooking and eating; and 
whose sewer connection and water supply are within its own premise 


separate from and completely independent of any other dwelling. 


Dwelling -- Multiple. Two or more single dwellings that are not inde- 
pendent buildings and that do share a common exterior of walls, roof 
and foundation and a common sewer connection and water supply within 
its own premise. 


Effective Opening. The minimum cross sectional area at the point of 
water TTA discharge, measured or expressed in terms of (1) dia- 


meter of a circle, or (2) if the opening is not circular, the diameter of 
a circle of equivalent cross sectional area. 


Existing Work. A plumbing system or any part thereof installed prior 
to the effective date of this Code. 


Fire Line. A system of pipes and equipment used exclusively to 
supply water for extinguishing fires. 


/Fixture Branch. A pipe connecting several fixtures. 
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Fixture Drain. The drain from the trap of a fixture to the junction of 
that drain with any other drain pipe. 


Fixture Supply. The water supply pipe connecting a fixture to a 
branch water supply pipe or directly to a main water supply pipe. 
Fixture Unit. The fixture unit is the rate of discharge through a 


plumbing fixture of 7 1/2 gallons per minute. This is termed one 
fixture unit. 


Flood Level Rim. The edge of the receptacle from which water over- 
ows. 


Flooded. When the liquid in a fixture or receptacle rises to the flood 
level rim. 


(Flow Pressure. The pressure in the water supply pipe at the faucet 
or water outlet while the faucet or water outlet is wide open and 
flowing. 


~JFlush Valve. A device located at the bottom of a tank for flushing 
‘water closets and similar fixtures. 


Flushometer Valve. A device which discharges a predetermined quan- 
tity of water to fixtures for flushing purposes and is closed by direct 
water pressure. 


Generally Accepted Standard. A _ specification, code, rule, guide, or 
procedure in the field or construction or related thereto, recognized 
and accepted as authoritative. ( 
Grade. The fall (slope) of a line of pipe in reference to a horizontal 


plane. In drainage it is usually expressed as the fall in a fraction of 
an inch per foot length of pipe. 


Grease Interceptor. (See Interceptor) 
Grease Trap. (See Interceptor) 
Hangers. (See Supports) 


Horizontal Branch Drain. A drain branch pipe extending laterally from 
a soil or waste stack or building drain, with or without vertical sec- 
tions or branches, which receives the discharge from one or more 
fixture drains and conducts it to the soil or waste stack or to the 
building drain. 


Horizontal Pipe. Any pipe or fitting which makes an angle of less 
than 45° with the horizontal. 


Hot Water. Water at a temperature of not less than 120°F. 


Individual Sewage Disposal System. A system for disposal or treatment 
of domestic sewage by means of a septic tank or sewage treatment 


plant designed for use apart from a public sewer to serve a single 
establishment or building where public sewer is not available. 


Indirect Waste Pipe. A waste pipe which does not connect directly 
with the drainage system, but which discharges into the drainage 
system through an air break or air gap into a trap, fixture, receptacle 
or interceptor, which is properly wasted and vented. 
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‘Individual Vent. A pipe installed to vent a fixture drain. It connects 


‘with the vent system above the fixture served or terminates at a point 
above the roof level. 


\/Individual Water Supply. A supply other than an approved public 
water supply which serves one or more families. 


Industrial Wastes. Liquid wastes resulting from the processes em- 
ployed in industrial and commercial establishments. 


Insanitary. Contrary to sanitary principles; injurious to health. 
Inspector. Shall mean Inspector of Plumbing (See Admin. Authority) 


Interceptor. A device designed and installed so as to separate and 
retain Ralataktous: hazardous, or undesirable matter from normal wastes 
while permitting normal sewage or liquid wastes to discharge into the 
drainage system by gravity. 


Installed. Altered, changed, or a new installation. 


Investigator of Plumbers and Gas Fitters. A person employed by the 
Commonwealth of Massachusetts in the Board of State Examiners of 
Plumbers and Gas Fitters who shall, under the direction and super- 
vision of the Executive Secretary to the Board, investigate plumbing 
and gasfitting complaints; plumber and gas fitter applications for 
licenses and permits; inspect plumbing and gasfitting work in state 
owned and occupied buildings; assist local plumbing and gas inspec- 
tors; assist in examination work for licensure of plumbers and gas 
fitters; interpret the provisions of Chapter 142 of the General Laws 
and the State Plumbing and Fuel Gas Codes; and perform other related 
duties by the Executive Secretary. 


Irrigation System. A system of water distribution piping used to wet 
or moisten the land. 


Journeyman. A person who himself does any work in plumbing subject 
to inspection under any law, ordinance, by-law, rule or regulation. 


Leaching Well or Pit. A pit or receptacle having porous walls which 
permit the contents to seep into the ground. 


Leader. An exterior drainage pipe for conveying storm water from 
roof or gutter drains. 


Liquid Waste. The discharge from any fixture, appliance, area or 
appurtenance, which does not contain human or animal waste matter. 


/Load Factor. The percentage of the total connected fixture unit flow 


/which is likely to occur at any point in the drainage system. It varies 


with the type of occupancy, the total flow unit above this point being 
considered, and with the probability factor of simultaneous use. 


Loop Vent. A loop vent is a branch vent that serves two or more 


oor-outlet fixtures that are battery wasted. Said vent extends from 
the top of the horizontal soil and/or waste branch in front of the last 
fixture waste and connects to a vent stack or stack vent, adjacent to 
the down-stream end of the horizontal branch. 
Main. The principal pipe artery to which branches may be connected. 


May. The word "may" is a permissive term. 


Vol; 11. = 23 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


2.03: 


9/30/80 


¥ 


continued 


Master Plumber. A plumber having a regular place of business and 
who, by himself,. journeyman or apprentices in his employ, performs 
plumbing work. 


Materials (Plumbing). Materials shall mean all piping, tubing and 
ittings, drains and receptacles, interceptors and protectors, hangers 
and supports, covers and coverings, appliances and other devices and 
appurtenances used, or referred to, in the definitions of Plumbing, 
Plumbing Fixtures and Plumbing Systems. 


Non-Potable Water. Water not safe for drinking, personal or culinary 
use. 


Nuisance. Public nuisance as known at common law or in equity juris- 
prudence; whatever is dangerous to human life or detrimental to 
health; whatever building, structure or premise is not sufficiently 
ventilated, sewered, drained, cleaned or lighted, in reference to its 
intended or actual use; and whatever renders the air or human food or 
drink or water supply unwholesome. 


“Offset. A combination of elbows or bends which brings one section of 
the pipe out of line but into a line parallel with the other section. 


Person. A natural person, his heirs, executors, administrators or 
assigns; and includes a firm, partnership, corporation, institution, 
association or group, its or their successors or assigns; and includes 
a city, town, county, or other governmental unit, owning or renting, 
leasing or controlling property, or carrying on an activity regulated 
by Chapter 142 G. L. and/or this Code. 


Plan Examiner. A person employed by the Commonwealth of Massa- 
chusetts in the Board of State Examiners of Plumbers and Gas Fitters 
who shall, under the direction and supervision of the Executive Secre- 
tary to the Board, examine plans and specifications for compliance with 
State Plumbing and Fuel Gas Codes, and perform such duties as as- 
signed by the Board through the Executive Secretary. 


Plumber. Any person duly licensed by the Board of State Examiners 
of Plumbers as a Master or Journeyman Plumber, as required by Chap- 
ter 142 G. L. 


Plumbing. Plumbing includes the work and/or practice, materials and 
fixtures used in the installation, removal, maintenance, extension and 
alteration of a plumbing system; of all piping, fixtures, fixed appli- 
ances and appurtenances in connection with any of the following: 
Sanitary drainage, storm drainage facilities, special wastes, the vent- 
ing system and the public or private water-supply systems, within or 
adjacent to any building, structure, or conveyance; to their con- 
nection with any point of public disposal or other acceptable terminal 
within the property line. 


Plumbing Fixture. Installed receptacles, devices, or appliances either 
supplied with water and/or receive and/or discharge liquids, or liquid- 


borne wastes, or both, with or without discharge into the drainage 
system with which they may be directly or indirectly connected. 


Plumbing Inspector. (See Administrative Authority) 


Plumbing System. The Plumbing System includes the water supply and 
distribution pipes; plumbing fixtures and traps; soil, waste, and vent 


pipes; building sanitary and storm drains including their respective 
connections, devices, and appurtenances to their connection with any 
point of public disposal or other acceptable terminal within the proper- 
ty line. 
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Potable Water. Water free from impurities present in amounts suffi- 
cient to cause disease or harmful physiological effects. Its bacterio- 
logical and chemical quality shall conform to the requirements of the 
regulations of the Massachusetts Department of Environmental Quality 
Engineering. 


Private or Private Use. In the classification of plumbing fixtures, 
private applies to fixtures in residences and apartments and to fix- 
tures in private bathroom of hotels as well as similar installations in 
other buildings where the fixtures are intended for the use of a family 
or an individual. 


Private Sewer. A sewer, serving two or more buildings, privately 
owned, and not directly controlled by public authority. 


Public or Public Use. In the classification of plumbing fixtures, public 
applies to every fixture not defined under Private Use, and public use 
applies to every fixture accessible to the public. 

Public Sewer. A common sewer directly controlled by public authority. 


Public Water Main. A water supply pipe for public use controlled by 
public authority. 


Receptor. A fixture or device which receives the discharge from 
indirect waste pipes. 


\ Relief Vent. A vent so planned as to permit additional circulation of 
“air between drainage and vent systems. 


‘\Réturn Offset. A double offset installed so as to return the pipe to 


/its original alignment. 


Rim. An unobstructed open edge of a fixture. 


Biser. A water supply pipe which extends vertically one full story 
/®r more to convey water to branches or to a group of fixtures. 


Roof Drain. A drain installed to receive water collecting on the sur- 
face of a roof and to discharge it into a leader or a conductor. 


Roughing-In. The installation of all parts of the plumbing system 
which can be completed prior to the installation of fixtures. This 
includes drainage, water supply, vent piping and the necessary 
fixture supports, or any fixtures that are built into the structure. 


Sand Trap. See Interceptor. 


Sanitary Sewer. A pipe which carries sewage and excludes storm, 
surface and ground water. 


Seepage Well or Pit. A covered pit with open jointed lining through 
which the septic tank effluent it receives may seep or leach into the 
surrounding porous soil. 

Separator. See Interceptor. 

Septic Tank. A water tight receptacle which receives the discharge of 
sewage from a building sewer and is designed and constructed so as to 
permit the retention of scum and sludge, disgestion of the organic 
matter and discharge of the liquid portion to a leaching facility. 
Sewage. Any liquid waste containing animal or vegetable matter in 
suspension or solution, and may include liquids containing chemicals in 
solution. 
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Sewage Ejectors. A device for moving sewage by entraining it on a 
igh velocity steam, air or water jet. 


Sewage Pump. A permanently installed mechanical device other than 
an ejector for removing sewage or liquid waste from a sump. 


Shall. The word "shall" is a mandatory term. 


‘Side Vent. A side vent is a vent connecting to the drain pipe through 


a fitting at an angle not greater than 45 degrees to the vertical. 
Siphon Breaker. A siphon breaker is a_ valve, device, or appur- 
tenance, constructed and installed to prevent back flow in the plum- 


bing system or any portion thereof. (See Back Flow and Back- 
Siphonage) 


Size of Pipe and Tubing. (See Diameter) 
Slope. (See Grade) 


Soil Pipe. Any pipe which conveys the discharge of water closets, 
“urinals or fixtures having similar functions with or without the dis- 


charge from other fixtures, to the building drain or building sewer. 


Special Wastes, Piping or Treatment. Wastes which require _ special 
treatment before entry into the normal plumbing system. 


Special Waste Pipe. Pipes which convey special wastes. 


Stack. A general term for any vertical line of soil, waste, vent or 


inside conductor piping which extends beyond at least one branch 
interval in height. 


Stack Group. Stack group is a term applied to the location of fixtures 
in relation to the stack so that by means of proper fittings, vents may 
be reduced to a minimum. 


“Stack Vent. The extension of a soil or waste stack above the highest 


horizontal drain connected to the stack terminating at a point above 
the roof level. 


Stack Venting. A method of venting a fixture or fixtures through the 


soil or waste stack. 


Storm Drainage System. Storm drainage system is that system which 
is used for conveying rain water, surface water, condensate, cooling 
water, or similar liquid wastes, exclusive of sewage or industrial 
waste, to the storm sewer or other legal place of disposal. 


Storm Sewer. A sewer used for conveying rain water, surface water, 
condensate, cooling water, or similar liquid wastes. 


Subsoil Drain. A drain which collects subsurface or seepage water 
and conveys it to a place of disposal. 


Sump. A tank or pit, which receives sewage or liquid waste, located 
below the normal grade of the gravity system and which must be 
emptied by mechanical means. 


Sump Pump. A mechanical device other than ejector or bucket for 
removing liquid waste from a sump. 


Supports -- Hangers -- Anchors. Devices for supporting and _ se- 
curing pipe, fixtures, and equipment, to walls, ceilings, floors or 


structural members. 
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Swimming Pool. Any structure, basin, chamber, or tank containing an 
artificial body of water for swimming, diving, or recreational bathing 
and having a depth of two feet or more at any point. 


Trap. A fitting or device which provides a liquid seal to prevent the 
emission of sewer gases without materially effecting the flow of sewage 
or waste water through it. 


Trap Arm. A trap arm is that portion of a fixture drain or waste 
between a trap and its vent. 


Trap Primer. A trap primer is a device or system of piping to main- 
tain a water seal in a trap. 


Trap Seal. The vertical distance between the crown weir and the top 
of the dip of the trap. 


Vacuum. Any pressure less than that exerted by the atmosphere. 


Vacuum Breaker, Non-Pressure Type (Atmospheric). See Anti-Siphon 
Vacuum Breaker -- Non-Pressure Type. 


Vacuum Breaker, Pressure Type. See Anti-Siphon Vacuum Breaker -- 
Pressure Type 


Vacuum Relief Valve. A device to prevent excessive vacuum in a 


water storage tank or heater. 


Vent -- Automatic. A mechanical device that opens on negative pres- 
sure in the drainage system to prevent trap syphonage, and closes gas 
and water tight when the pressure in the drainage system is equal to 
or greater than ambient pressure to prevent the entry of sewer gas 
into the building. 

— Vent Pipe. Part of the Vent system. 

.YVent Stack. A vertical vent pipe installed to provide circulation of air 

Y ‘to and from the drainage system. 


a 
: vent System. A pipe or pipes installed to provide a flow of air to or 
from rE drainage system or to provide a circulation of air within such 
system to protect trap seals from -siphonage and back pressure. 


~-Wertical Pipe. Any pipe or fitting which makes an angle of 45° or less 
with the vertical. 


Wall Hung Water Closet. A wall mounted water closet installed in such 
a way that no part of the water closet touches the floor. 
Waste. See Liquid Waste. 
_ fWwaste Pipe. A pipe which conveys only waste. 
Water Distributing Pipe. A pipe within the building or on the prem- 
ises which conveys water from the water service pipe to the point of 
usage. 
Water Main. A pipe used to convey public water supply. 
Water Outlet. A water outlet, as used in connection with the water- 
~ “distributing system, is the discharge opening for the water 
(1) to a fixture; 


(2) to atmospheric pressure (except into an open tank which is 
part of the water supply system); 
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(3) to a boiler or heating system; 
(4) to any water operated device or equipment requiring water to 
operate, but not a part of the plumbing system. 


>sWater Service Pipe. The pipe from the water main or other source of 
water supply to the water distributing system of the building served. 


~\Water Supply System. The water service pipe, the water distributing 
~ ‘pipes, and the necessary connecting pipes, fittings, control valves, 
and all appurtenances in or adjacent to the building or premises. 


“Wet Vent. A wet vent is any waste pipe which also serves as a vent, 
on the same floor level. 


Yoke Vent (Relief Vent-Foot). A pipe connecting upward from a soil 
or waste stack to a vent stack for the purpose of preventing pressure 
changes in the stack. 

2.04: Scope and Application 


(1) 


Scope 
(a) The provisions of this Code shall govern the construction, 
removal, alteration, repair and inspection of Plumbing. 
(b) All plumbing installed under authority of Section 21 of Chapter 
142, General Laws shall conform to this Code and term "Administra- 
tive Authority" shall mean Investigator of Plumbers or Board of 
State Examiners of Plumbers and Gas Fitters. 


Permits to perform plumbing under this authority shall be ob- 
tained from the office of the Board of State Examiners of Plumbers. 


(2) Licenses and Registration 
(a) No person shall engage in the business of a master plumber or 


work as a journeyman or as an apprentice, nor solicit, by sign, 
listing or any other form of advertisement, work regulated or 
controlled by this chapter or by any ordinance, by-law, rule or 
regulation made hereunder, unless he is lawfully registered, or has 
been licensed by the examiners as provided in this chapter. Any 
person so licensed as a master plumber or a journeyman may carry 
on the work of a gas fitter throughout the commonwealth, notwith- 
standing any local ordinance, by-law, rule or regulation to the 
contrary, and may engage in the work of installing house drainage 
and connecting with common sewers without being required to have 
any local license therefor, but shall be subject to local regulations 
relative to permits and bonding requirements. 

(b) The license or certificate of a journeyman or an apprentice 
shall be exhibited whenever required by an Inspector of Plumbing. 
(c) The license or certificate of a master plumber shall at all times 
be displayed conspicuously within his place of business. Any sign, 
listing or advertisement of a master plumber or a journeyman shall 
contain his designation and license number. 

(d) Each holder of a master or journeyman plumber's certificate or 
license shall register his name and business address with the In- 
spector of Plumbing if he has such control, otherwise with the 
Board of Health, in the city or town wherin he desires to engage in 
business as a plumber. 

(e) A person, duly licensed in the Commonwealth as a master 
plumber and who wishes to conduct his plumbing business as a 
corporation, shall register with the Examiners and upon payment of 
the required fee, shall be issued a certificate authorizing him to 
conduct the plumbing business as a corporation. 


(3) Permits. 
(a) Plumbing shall not be installed, altered, removed, replaced, or 
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repaired until a permit has been issued therefor by the Inspector 
of Plumbing. Any application for such permit shall be made to the 
Inspector of Plumbing and shall contain a statement of the work to 
be performed, the location of the building and the names of the 
persons for and by whom the work is to be done. Each permit 
which is issued by the Inspector of Plumbing shall be subject to 
the express conditions set forth therein as to compliance with all 
provisions of the statutes, rules and regulations which relate to 
plumbing. A_ separate permit shall be required for each building. 
(b) The repair of leaks in a faucet, valve, or other working part 
of a plumbing fixture, and the clearance of a stoppage; but not 
including the alteration, replacement or relocation of any faucet, 
valve, or other working part of a plumbing fixture or device, 
water supply, sewer, drainage, leader, soil, waste, vent or similar 
piping or work affecting public health shall be deemed a minor 
repair for which no permit shall be required. 

(c) Permits to perform plumbing work shall be issued to licensed 
plumbers only. 


Permits may be cancelled if in the opinion of the Inspector of 
Plumbing the code has been violated. 


Permits shall be invalid if work is not started within 90 days of 
the date thereon, unless the holder of such permit or permits, can 
satisfactorily prove that failure to start within the 90 day period 
was beyond his control. 


(4) Permit Applications and Fees. Applications for permits to perform 
plumbing in il cities and towns shall be made on a form prescribed by 
the Board of State Examiners of Plumbers and Gas Fitters, as authorized 
under the General Laws. 


Fees for permits to install plumbing in a city or town shall be 
determined by the local authority having jurisdiction. 


Fees for permits to install plumbing in state-owned buildings and 
other buildings under the jurisdiction of the Board of State Examiners 
of Plumbers and Gas Fitters shall be determined by the Board of State 
Examiners of Plumbers and Gas Fitters. 


(5) Plans and Specifications. Whenever plans and specifications are 
necessary or requested by the Inpsector of Plumbing for any plumbing 
work, prior to the issuance of a plumbing permit by the Inspector of 
Plumbing, such plans and specifications shall have thereon the name 
and address of the designer and a certification by the designer that 
said plans and specifications are in compliance with this Code. Plans 
and specifications shall not be required for minor repairs and altera- 
tions. 


(6) Inspection. All new plumbing work and such portions of existing 
systems as may be affected by new work or any changes shall be 
inspected to insure compliance with all the requirements of this Code 
and to assure that the installation and construction of the plumbing 
system is in accordance with approved plans. 


(7) Covering of Work. 
(a) No drainage or plumbing system or part thereof shall be cov- 


ered until it has been inspected, tested and accepted as prescribed 
in this Code. 

(b) If any building drainage or plumbing system or part thereof 
which is installed, altered, or repaired, is covered before being 
inspected, tested, and approved, as prescribed in this Code, it 
shall be uncovered for inspection after notice to uncover the work 
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has been issued to the responsible person by the Inspector of 
Plumbing. 

(c) When new buildings or additions to existing buildings are to be 
constructed over existing sewers, these sewers shall be replaced 
with materials conforming to the requirements of this Code for 
inside the building application, unless otherwise approved by the 
Board of State Examiners of Plumbers. 


(8) Notification. It shall be the duty of the holder of a permit to 
give notice to the Inspector when plumbing work is ready for test 
and/or inspection, and such holder of a permit shall make sure that 
the work will stand the test prescribed, and that the roughing-in has 
been completed as far as practicable before giving the notification. If 
the Inspector finds that the work will not pass the test and/or require- 
ments of the Code, necessary corrections shall be made and the work 
shall be resubmitted for test and/or inspection. 


(9) Material and Labor for Tests. The equipment, materials, power, 
and labor necessary for the inspection and test shall be furnished by 
the plumber. 


(10) Tests of the Plumbing System. The piping of the plumbing, 
drainage, and venting systems shall be tested with water or air. 


After the plumbing fixtures have been set and their traps filled with 

water, the entire plumbing system shall be submitted to a final test 

and inspection. The Inspector of Plumbing may require the removal of 

any cleanouts, to ascertain if the pressure has reached all parts of the 

system. 
(a) Test of the Rough Plumbing. Upon proper notice of a request 
for an inspection of the rough plumbing, the Inspector of Plumbing 
shall make the Inspection within 48 hours. 
(b) The inspector shall, except in the case of emergencies, perform 
his duties and inspections during the normal working hours of the 
day. 

(11) Methods of Testing. 
(a) Water Test. The water test shall be applied to the drainage 
system either in its entirety or in sections. If applied to the entire 
system, all openings in the piping shall be tightly closed, except 
the highest opening and the system filled with water to point of 
overflow. If the system is tested in sections, each opening shall be 
tightly plugged except the highest opening of the section under 
test, and each section shall be filled with water. In testing suc- 
cessive sections at least the upper 10 feet of the next preceding 
section shall be tested, so that no joint or pipe in the building 
(except the uppermost 10 feet of the system) shall have been sub- 
mitted to a test of less than a 10 foot head of water. The water 
shall be kept in the system or in the portion under test, for at 
least 15 minutes before inspection starts: the system shall then be 
tight at all points. 
(b) Air Test. The air test shall be made by attaching an air 
compressor testing apparatus to any suitable opening, and, after 
closing all other inlets and outlets to the system, forcing air into 
the system, until there is a uniform gauge pressure of 5 pounds 
per square inch or sufficient to balance a column of mercury 10 
inches in height. This pressure shall be held without introduction 
of additional air for a period of at least 15 minutes. 
(c) Final Test and Inspection. When the work in a building is 
sufficiently advanced that the water may be turned on to any or all 
of the fixtures, the plumber doing such work, shall, within five 
days, notify the Inspector of Plumbing. The Inspector of Plumbing 
shall, within two working days, after the receipt’ of such notice, 
proceed with the plumber or his workman and examine the work 
with the water turned on to the fixtures. If found satisfactory and 
fully completed, a certificate will be issued to this effect if desired. 
Should the examination disclose any defects, the plumber shall be 
required to remedy same, without delay, and again notify the 
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Inspector of Plumbing, as before. Should a licensed plumber hold- 
ing a permit card for work in a building, turn the water on to such 
and neglect to send the notification as required, or neglects to 
remedy any defects that may have been found and pointed out to 
him by the Inspector of Plumbing, for a period of over five days, 
he shall not be granted any further permits until he shall have 
complied with these rules, or until action is taken by the Inspector 
of Plumbing as provided for in Chapter 142 of the General Laws. 


(12) Test of the Water Supply System. Upon completion of a section 
or of the entire water ear: system when roughed, it shall be tested 
and proved tight under a pressure not less than 125 pounds per 


square inch. Water used for tests shall be obtained from a potable 
source of supply. Air or other inert gases may be used for testing. 


(13) Defective Materials and Poor Workmanship. If, at the time of 
testing and inspection, any leaks, defective or patched materials, or 
evidence of unskilled or inferior workmanship be found, the same shall 
be condemned by the Inspector of Plumbing and ordered by him to be 
removed and corrected and no further progress shall be allowed on the 
work until the same is affected and the test renewed. 


(14) Repairs and Alterations. 
(a) In existing buildings or premises in which plumbing installa- 


tions are to be altered, repaired, or renovated, deviations from the 
provisions of this Code are premitted, provided such deviations are 
found to be necessary, conform to the intent of this Code, and are 
approved by the Inspector of Plumbing. 

(b) Whenever compliance with all of the provisions of this Code 
fails to eliminate or alleviate a nuisance which may involve health or 
safety hazards, the owner or his agent shall install such additional 
plumbing or drainage equipment as may be found necessary by the 
Inspector of Plumbing. 


(15) Defective Plumbing. 
(a) Whenever there is reason to believe that the plumbing system 


of any building has become defective, it shall be subjected to test 
and/or inspection, and any defects found shall be corrected as 
required in writing by the Inspector of Plumbing. 

(b) Whenever additional plumbing, or alterations thereof, are being 
made, or installed, in the existing buildings or premises, and 
existing plumbing is found to be in violation of this Code to the 
point of being a health menace or nuisance, or a safety hazard, 
such existing plumbing shall be made to conform before any addi- 
tional work may be completed. 


(16) Maintenance. The plumbing and drainage system of any premises 
shall be caused to be maintained in a sanitary and safe operating 
condition by the owner or his agent. 


(17) Demolition and Removal. 
(a) When a fixture which is connected to the plumbing is perman- 
ently removed, a permit for the work shall be secured. All con- 
nections to such a fixture shall be made water and gas tight. 
(b) Insofar as they are pertinent, the provisions of the above 
sub-paragraph shall also apply when a building or other structure 
is demolished. 


(18) Violations. No person shall aid or abet any plumber to violate 
the provision of this Code; connive at its violation; or employ an 


unlicensed person or permit his employment in the performance of any 
work which is required by this Code to be done by a plumber. 


(19) Approval of Plumbing Materials. All materials and _ plumbing 
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fixtures used in any plumbing or drainage system or, part thereof 
shall meet with the approval of the Board of State Examiners of 
Plumbers and Gas Fitters. 


(20) Appeal Procedure. Any person aggrieved by the decision of an 
Investigator or Inspector of Plumbing may appeal in writing to the 
Board of State Examiners of Plumbers and Gas Fitters for a hearing. 
The written appeal shall be accompanied with a check in the amount of 
twenty dollars, made payable to the Commonwealth of Massachusetts, 
shall be filed by the appellant with the Executive Secretary who shall 
schedule the hearing and notify all interested parties of same. 


Should the Board of State Examiners of Plumbers and Gas Fitters 
find in favor of the appellant, the check deposited with the Board 
shall be returned to the appellant. 


The decision of the Board of State Examiners of Plumbers and Gas 
Fitters shall be final. 


(21) Right of Entry. The Administrative Authority shall, after pro- 
per identification, have the right to enter any premises for the pur- 
pose of inspecting any plumbing system and at such times as may be 
reasonably necessary to protect the public health. 


2.05: General Regulations 
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(1) Conforming with this Code. All plumbing which is _ hereafter 
installed shall conform to the provisions of this Code. 


(2) Pitch of Horizontal Drainage Piping. 
(a) Horizontal drainage piping ae be run in practical alignment 
and at a uniform pitch. 
(b) Horizontal drainage piping which is three inches or less in 
diameter shall be installed with a pitch of not less than one-quarter 
of an inch per foot. 
(c) Horizontal drainage piping which is larger than three inches in 
diameter shall be installed with a pitch of not less than one-eighth 
of an inch per foot. 
(d) Storm or sanitary sewers shall be installed at a slope which 
will produce a computed velocity of not less than two feet per 
second. 


(3) Changes in Direction. 
(a) Fittings to Be Used. Changes in direction of drainage piping 


shall be made by the use of wyes, long sweep quarter bends, fifth, 
sixth, eighth or sixteenth bends, or their equivalent. Quarter 
bends, or their equivalent, may be used in soil and waste lines 
where the change in the direction of flow is from the horizontal to 
the vertical. Tees and crosses may be used for changes in direction 
in vent piping. Short sweep fittings may be used in a branch 
waste line serving one outlet. 

(b) Back to Back Fixtures. Shall be installed with fittings that 
will prevent the mixing of the discharge prior to a change in di- 
rection of flow of the discharge from each fixture or shall be in- 
stalled with fittings especially designed to eliminate throw over from 
one discharge to the other. 


(4) Fittings and Connections Prohibited. 
(a) Fittings Prohibited. No fitting which has T branch shall be 
used as a drainage fitting. No fitting or connection which has an 
enlargement chamber or recess with a ledge or shoulder, or reduc- 
tion in pipe area shall be used. No running threads, bands or 
saddles shall be used in the drainage system. No drainage or vent 
piping shall be drilled or tapped, burned or welded. A fitting 
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commonly referred to as a Sisson Joint is prohibited. 

(b) Obstruction to Flow. No fitting, connection, device, or method 
of installation which obstructs or retards the flow of water, wastes, 
sewage, or air in the drainage or venting systems in an amount 
greater than the normal frictional resistance to flow, shall be used 
unless it is indicated as acceptable to this Code as having a desir- 
able and acceptable function and as of ultimate benefit to the pro- 
per and continuing functioning of the plumbing system. The en- 
largement of a 3-inch closet bend or stub to 4 inches shall not be 
considered an obstruction, provided the horizontal flow line or 
insert is continuous without forming a ledge. 

(c) Dead Ends. In the installation or removal of any part of a 
drainage system, dead ends shall be avoided except where neces- 
sary to extend a cleanout so as to be accessible. 

(d) Heel or Side-Inlet Bends. A heel or side-inlet quarter bend 
shall not be used as a dry vent when the inlet is placed in a hori- 
zontal position, or any similar arrangement of pipe and fittings 
producing a similar effect, unless the entire fitting is part of a dry 
vent arrangement. 


Trenching, Tunneling and Backfilling. 
(a) Wranckin and Beddin . Trenches shall be of sufficient width 
to permit proper installation of the pipe. Where shoring is required 
ample allowance shall be made in trench width for proper working 
conditions. Where trenches are excavated to grade such that the 
bottom of the trench forms the bed for the pipe, care must be 
exercised to provide solid bearing between joints and Bell holes 
shall be provided at points where the pipe is joined. Where tren- 
ches are excavated below grade such that the bottom of the trench 
does not form the bed for the pipe, the trench shall be back-filled 
to grade with sand tamped in place so as to provide a uniform 
bearing for the pipe between joints. Where rock is encountered in 
trenching, it shall be removed to a point at least three inches below 
the grade line of the trench and the trench shall be backfilled to 
grade with sand tamped in place so as to provide a uniform bearing 
for the pipe between joints. Care shall be exercised to see that 
the pipe does not rest on rock at any point including the joints. If 
soft materials of poor bearing qualities are found at the bottom of 
the trench, a concrete foundation shall be provided to insure a firm 
foundation for the pipe. Such concrete foundation shall be bedded 
with sand tamped in place so_as to provide a uniform bearing for 
the pipe between joints. 

(b) Tunneling. Where necessary, pipe may be installed by tunnel- 
ing or jacking, or a combination of both. In such cases, special 
care shall be exercised to protect the pipe from damage either 
during installation or from subsequent uneven loading. Where earth 
tunnels are used, adequate supporting structures shall be provided 
to prevent future settling or caving. Pipe may be installed in 
larger conduit which has been jacked through unexcavated portions 
of the trench. 

(c) Backfilling. Until the crown of the pipe is covered by at least 
2 feet of tamped earth considerable care shall be exercised in 
backfilling trenches. Loose earth, free of rocks, broken concrete, 
frozen chunks and other rubble, shall be carefully placed in the 
trench in 6-inch layers and tamped in place. Care shall be taken 
to thoroughly compact the backfill under and beside the pipe to be 
sure that the pipe is properly supported. Backfill shall be brought 
up evenly on both sides of the pipe so that it retains proper align- 
ment. 

(d) Safety Precautions. All laws, rules and regulations pertaining 
to safety and protection of workmen, other persons in the vicinity, 
and neighboring property shall be observed where excavating, 
trenching, blasting, or other hazardous operations are being con- 
ducted. 
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(6) Structural Safety. In the process of installing or repairing any 
plumbing installation, the finished floors, walls, ceilings, tile work or 
any other part of the building or premises which must be changed or 
replaced shall be left in a safe structural condition. 


(7) Workmanship. Workmanship shall conform to generally accepted 
good practice. 


(8) Protection of Piping. 
(a) Corrosion. A pipe that passes through, under, or in contact 


with cinders, concrete or other corrosive material shall be protected 
against external corrosion by a protective coating, wrappings, or 
other means which will prevent such corrosion. 
(b) Cutting or Notching. A structural member shall not be weak- 
ened or impaired by cutting, notching, etc., except to the extent 
permitted by the Inspector of Buildings. 
(c) Freezing. No water supply and/or drainage piping shall be 
installed outside of, or under, a building in an exposed, open 
and/or unheated area, or in an exterior wall unless adequate pro- 
vision is made to protect such pipes from freezing. 

The protection and covering of such pipes shall be the responsi- 
bility of the installing plumber. 
(d) Rat Proofing. All strainer plates on drain inlets shall be 
designed and installed so that no opening is greater than 1/2" in 
least dimension. 

Meter boxes shall be constructed in such a manner that rats 
cannot enter a building by following the service pipes from the box 
into the building. 


(9) Damage to Drainage System or Sewer. No person shall deposit by 
any means into a building drain or sewer any ashes, cinders, rags, 


inflammable, corrosive or explosive liquid, gas, oil, grease, or any 
other material which would or could obstruct, damage, or overload 
such a drain or sewer. 


(10) Detrimental Wastes. A waste which is detrimental to the public 
sewer system or to the functioning of the sewage treatment plant shall 
be treated and disposed of as directed by the Inspector of Plumbing. 


(11) Sleeves. The annular space between the sleeve and a pipe 
which passes through an exterior wall shall be made water tight or 
weather tight. 


(12) Second Hand Plumbing Material. No person shall install second 
hand plumbing material or a plumbing fixture unless it complies with 
the minimum standard set forth in this Code, but, before it is in- 


stalled, a second hand plumbing fixture shall be thoroughly cleansed 
and disinfected. 


(13) Piping in Relation to Footings. 
(a) Outside of Footings. Piping which is installed outside of and 


below a footing shall not destroy the bearing value of the soil. 
(b) Through or Under Footings, Foundations or Walls. No pipe 
shall be installed through or under a footing foundation or wall, 
unless provision is made in the footing to carry the building or 
structural loads without transmitting such loads to the pipe. 


(14) Drainage Below Sewer Level. Drainage piping which is located 
below the sewer shall be installed as provided in 248 CMR 2.15. 


(15) Connections to Plumbing System Required. All plumbing  fix- 
tures, drains and appurtenances which are used to receive or dis- 


charge liquid waste or sewage shall be properly connected to the 
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drainage system of the building or premises in accordance with the 
requirements of this code. 


(16) Sewage Disposal Connections (Buildings). The plumbing of each 
building shall have an independent connection to a public sanitary 
sewer outside of building, unless, in the opinion of the Inspector of 
Plumbing, a separate connection is not feasible. If a public sanitary 
sewer is not available, the sewage shall be discharged into a septic 
tank with an overflow into a leeching pit or into a subsurface distri- 
bution system, in compliance with Article XI* of the State Sanitary 
Code of the Massachusetts Department of Environmental Quality Engi- 
neering. 


(17) Location of Fixtures 
(a) Light and Ventilation. Plumbing fixtures shall be located in 
compartments, rooms, or areas which are provided with ventilation 
and illumination that conform to Article II of the State Sanitary 
Code. 
(b) Improper Location. Piping, fixtures, or equipment shall not 
be installed in such a manner as to interfere with the normal oper- 
ation of windows, doors, or other openings. 
(c) Piping Measurement. Except where otherwise specified in this 
Code, all measurements between pipes or between pipes and walls, 
etc., Shall be made to the center lines of the pipes. 


Materials 


(1) Materials. 
(a) Minimum Standards. All materials, systems, and equipment 
used in the construction, installation, alteration, repair, replace- 
ment, or removal or any plumbing or drainage system or part 
thereof, shall conform at least to the standards listed in this Sec- 
tion and be approved by the Board, except that: 

1. The Inspector may allow the extension, addition to or re- 

location of existing water, soil, waste and/or vent pipes with 

materials of like grade or quality as permitted under 248 CMR 
2.04(14)(a); or 

2. Materials not covered by the standards listed in this Section 

may be used with the approval of the Board as permitted under 

248 CMR 2.06(2)(t). 

(b) Installation. All materials installed in plumbing systems shall 
be so handled and installed as to avoid damage so that the quality 
of the material will not be impaired. 

No defective or damaged materials, equipment or apparatus shall 
be installed or maintained. 

All materials used shall be installed in strict accordance with the 

standards under which the materials are accepeted and approved, 
including the appendices of the standards, and in strict accordance 
with the manufacturer's instructions. 
(c) Standards and Approval. A _ material shall be considered 
approved if it meets one or more of the standards listed in Table 1 
in 248 CMR 2.06, Standards for Plumbing Materials and has been 
designated by the Board for specific use, or uses, in this Section 
or other sections of this Code. Plastic pipe and fittings shall also 
meet the listed standard of the N.S.F. Materials not listed in Table 
1 in 248 CMR 2.06 shall be used only as provided for in 248 CMR 
2.06(2)(a) or as permitted elsewhere in this Code. 

NOTE 1. Abbreviations.in Table 1 in 248 CMR 2.06 refer to the 

following organizations: 


* Article of the State Sanitary Code was superseded by Title V of the Environ- 
mental Code, 310 CMR 15.00. 
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ANSI -- American National Standards Institute, 1430 Broadway, 
New York, New York 10018, 

ASSE -- American Society of Sanitary Engineering, 228 Standard 
Building, Cleveland, Ohio 44113. 

ASTM -- American Society for Testing & Materials, 1916 Race 
Street, Philadelphia, Pennsylvania, 19103, 

AWWA -- American Water Works Association, 521 Fifth Avenue, 
New York, New York 10017, 

CDA -- Copper Development Association, 405 Lexington Avenue, 
New York, New York 10017, 


CISPI -- Cast Iron Soil Pipe Institute, 2029 K Street, N.W., 
Washington, D.C. 20006, 
CS -- Commmercial Standards, Commodity Standards Division, 


Office of Industry and Commerce, U.S. Department of Commerce, 
Washington, D.C. 20230, 
FS -- Federal Supply Service, Standards Division, General 
Services Administration, Washington, D.C. 20405, 
MSS -- Manufacturers Standardization Society, of the Valve and 
Fittings Industry, 1815 North Fort Myer Drive, Arlington, Vir- 
ginia 22209, 
NBS -- National Bureau of Standards, U.S. Department of Com- 
merce, Washington, D.C. 20234, 
NFS -- National Sanitation Foundation, PO Box 1468 NSF Build- 
ing, Ann Arbor, Michigan 48106, 
PDI -- Plumbing and Drainage Institute, 1018 N. Austin Boule- 
vard, Oak Park, Illinois 60302, 
PPI -- Plastic Pipe Institute, 250 Park Avenue, New York, New 
York 10017, 
PS -- Product Standards published by Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, D.C. 
20402, 
NOTE 2. Since material standards and specifications are subject 
to change, the designations carrying indication of the year of 
issue may thus become obsolete. Table 1 in 248 CMR 2.06 gives 
the full designations of standards current when this Code was 
printed. This table will be reviewed and updated by the Board 
at regular intervals. 

(d) Identification. Materials shall be identified as provided in the 

standard to which they conform. 


(2) Allowable Materials. 
(a) Lead. Sheet Tead shall be not less than the following: 
For a safe pan -- not less than four (4) pounds per square 
foot. 
For vent terminal flashing -- not less than three (3) pounds per 
square foot. 
For bends or traps -- not less than 1/8" wall thickness. 
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(b) Copper. Sheet Copper shall be not less than the following: 

For safe pan or shower pan, flush tank linings, vent terminal 

flashing and general use -- not less than twelve (12) ounces per 
square foot. 
(c) Floor Flanges. Floor flanges for water closets or _ similar 
fixtures shall be not less than 1/8 inch thick for brass, 1/4 inch 
and not less than 2 inches caulking depth for cast iron. If of hard 
lead, they shall weigh not less than 1 lb. 9 oz. and be composed of 
lead alloy with not less than 7.75% antimony by weight. Approved 
copper and plastic flanges may be used. Plastic flanges must meet 
current NSF Standards and shall be of the same material to which it 
connects. 

Flanges shall be secured to the floor on which it sets by screw- 

ing or bolting, and shall be connected to the piping by soldering, 
caulking or solvent welding in an approved manner. 
(d) Cleanouts. Cleanout plugs shall be of brass or plastic, meet 
the latest Standards, and shall have raised or countersunk square 
heads. Where a tripping hazard may exist, only countersunk heads 
shall be used. 

Plastic cleanout plugs shall be of the same material to which they 
connect. 

(e) Building Drains (Inside Building). If the Sanitary Drain 
and/or Storm Drains are installed in the same trench with the water 
service pipe, the drain shall be cast iron soil pipe tarred with lead 
and oakum joints. 

(f) Storm and Sanitary Below Ground. 

1. Extra heavy cast iron soil pipe and fittings, coated tar or 

asphaltum. Joints to be made with packed oakum and molten 

lead or resilient gaskets. 

2. Iron size brass or copper pipe with cast brass drainage 

fittings. 

3. Hard drawn type K or L copper tubing, with cast brass 

drainage pattern fittings. 

4. Copper alloy tubing "Heavy" weight conforming to ASTM 

Standard, color coded aqua and incised marked as "Heavy", with 

cast brass drainage pattern fittings. 

5. Grade H or SL copper coated stainless steel tubing conform- 

ing to ASTM Standard, made of Type 430 or Type 439 stainless 

steel, marked in conformance with 248 CMR 2.06 (2)(p). Fit- 
tings to be cast brass drainage pattern. 

6. ABS (Acrylonitrile-Butadiene-Styrene) Schedule 40 pipe and 

fittings as specified under.248 CMR 2.06(2)(0o). 

7. PVC (Polyvinyl-Chloride) Schedule 40 pipe and fittings as 

specified under 248 CMR 2.06(2)(n). 

8. See 248 CMR 2.13 for materials to be used underground for 

Special Wastes. 

9. For Storm Water Drainage only. Approved epoxy re-en- 

forced fiberglass. piping system. 

10. Service weight cast iron soil pipe and fittings. Tarred or 

plain joints to be made with packed oakum and molten lead or 

resilient gaskets. 


(g) Storm and Sanitary Above Ground. 
1. Extra heavy cast iron soil pipe and fittings, tarred or plain. 
Joints to be made with packed oakum and molten lead or resilient 
gaskets. 
2. Service weight cast iron soil pipe and fittings. Tarred or 
plain joints to be made with packed oakum and molten lead or 
resilient gaskets. 
3. Hubless cast iron soil pipe and fittings, manufactured in 
accordance with CISPI Standard 301-75, joined with a clamp from 
a list of approved clamps from the Board of State Examiners of 
Plumbers and installed in accordance with CISPI Pamphlet Desig- 
nation 310-78. 
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4. Iron size brass or copper pipe with cast brass drainage 
fittings. 

5. Hard drawn Type K, L, M or DWV copper tubing, with cast 
brass or wrought copper drainage pattern fittings. 

6. Copper alloy tubing "Heavy" and "Standard" weights con- 
forming to ASTM Standard, color coded aqua and incised marked 
as either "Heavy" or "Standard", with cast brass or wrought 
copper drainage pattern fitting. 

7. Grades, H, G, SL or SM copper coated stainless steel tubing 
conforming to ASTM Standard, manufactured of Type 430 or 
Type 439 stainless steel, plainly marked in conformance with 248 
CMR 2.06(2)(p). Fittings to be cast brass or wrought copper 
drainage pattern. 

8. Schedule 40 galvanized wrought iron or galvanized steel pipe 
with plain or galvanized drainage pattern fittings on sizes above 
two (2) inches. This material may also be used when pipe and 
fittings are end grooved to be joined with an approved split and 
bolted galvanized steel coupling with gasket. 

9. Approved groove type couplings and fittings may be used 
for joining storm water piping. 

10. ABS (Acrylonitrile-Butadiene-Styrene) Schedule 40 pipe and 
fittings as specified under 248 CMR 2.06(2)(0o). 

11. PVC (Polyvinyl-Chloride) Schedule 40 pipe and fittings as 
specified under 248 CMR 2.06(2)(n). 

12. See 248 CMR 2.13 for materials to be used above ground for 
Special Wastes. 

13. For Storm Water Drainage only. Approved epoxy re-en- 
forced fiberglass piping system. 


(h) Vent Pipe and Fittings Below Ground. 
1. All materials listed under 284 CMR 2.06(2)(f)1 through j 
2.06(2)(f£)9. inclusive. 

(i) Vent Pipe and Fittings Above Ground. 
1. All materials listed under 284 CMR 2.06(2)(g)1 through 
2.06(2)({g)11 inclusive, with one exception. When using galvan- 
ized wrought iron or steel pipe (248 CMR 2.06(g)8), the pipe 
size restriction does not apply. 
2. Galvanized wrought or galvanized steel pipe not lighter than 
schedule 40, with cast iron or malleable iron screw or grooved 
end fittings, plain or galvanized. 


(j) Water Service Piping (Outside Building). The materials used 
shall be those specified by each City or Town. 
(k) Water Distribution Piping Below Ground (Inside Building). 
1. All materials listed in 248 CMR 2.06(2)(j)1, 2.06(2)(G)2, and 
2.06(2)(j)3. 
2. Type K or L hard drawn copper tubing, incised marked with 
cast brass fittings. 
3. Copper alloy tubing "Heavy" weight conforming to ASTM 
Standard, color coded aqua and incised marked as "Heavy" with 
cast brass fittings. 
4. Copper core preinsulated cement pressure pipe PVC coated. 
(1) Water Distribution Piping Above Ground (Inside Building). 
1. tron size brass or copper pipe with cast brass fittings. 
2. Type K, L, or M hard drawn copper tubing, incised marked, 
with cast brass or wrought copper fittings. 
3. Grades H, G, SL, or SM copper coated stainless steel con- 
forming to ASTM Standard, manufactured of Type 430 or 439 
stainless steel, plainly marked in conformance with 248 CMR 
2.06(2)(p), with cast brass or wrought copper fittings. 
4. Copper alloy tubing "Heavy" and "Standard" weight incised 
marked, color coded aqua and conforming to ASTM Standard, 
with cast brass or wrought copper fittings. 
5. Exposed galvanized wrought iron or steel pipe and fittings. f 
This material may also be used for large size water mains and 
sprinkler standpipes that also serve as the potable supply, when 
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pipe and fittings are end grooved to be joined with an approved 
split and bolted galvanized steel coupling with gasket. 

6. CPVC (Chlorinated Polyvinyl Chloride) pipe and fittings for 
hot and cold water distribution in the dwelling portion only, of 
residential dwellings, multiple family dwellings, hotels, motels, 
inns, condominiums and similar buildings six (6) stories or 
sixty (60) feet in height. This material shall not be used within 
twenty-four (24) inches of any connection to a hot water tank as 
defined in Section 17 of Chapter 142 M.G.L. 

7. Mechanical grooved pipe couplings and fittings for use with 
galvanized wrought iron pipe or galvanized steel pipe on water 
supply systems under operating conditions not to exceed 230°F. 
temperature. Coupling housings and fittings shall be cast of 
malleable iron as described ASTM A-47. Elastomeric gasket for 
coupling shall have properties as designated by ASTM D-2000. 


(m) Pipe, Fittings and Gaskets. 
1. Any pipe, fittings, gaskets or other materials listed or 


referred to in this 248 CMR 2.06(2), or other sections of this 
Code, shall comply fully with its respective and regulating 
standard in Table 1 in 248 CMR 2.06, unless otherwise approved 
by the Board as provided for under 248 CMR 2.06(2)(t). 

2. The resilient gasket specified for use on cast iron soil pipe, 
in addition to complying with the standard in Table 1 in 248 CMR 
2.06, shall be marked as follows: The exposed lip shall be 
marked clearly and legibly to include, 

3. Manufacturer's name and/or registered trade-mark, 

4. Neoprene, 

5. Date of manufacture, 

6. ASTM standard, 

7. Gaskets for service weight soil pipe shall bear the letters 
"SV" on the exposed lip, 

8. Gaskets for extra heavy soil pipe shall bear the letters "XH" 
on the exposed lip. 


(n) PVC Plastic Pipe and Fittings. 
1. PVC, Polyvinyl Chloride Pipe and Fittings, Schedule 40, for 


residential dwellings, hotels, motels, inns, condominiums and 
similar buildings six (6) stories or sixty (60) feet in height, and 
also provided that it shall be used only for the drains, wastes, 
and vents that serve the sanitary or storm system for beauty 
parlors, barber shops and photo-labs of such building. Pipe 
and Fittings shall be manufactured from Type I, Polyvinyl! Chlo- 
ride (PVC) materials having a deflection temperature of 169°F 
under a load of 264 psi when tested in accordance with ASTM 
D-648. The materials shall be classified as self-extinguishing 
when tested in accordance with ASTM D-635 and have a flame- 
spread rating of 0-25 when tested in accordance with ASTM E-84. 
Pipe shall also meet the requirements of ASTM, CS, and/or NSF 
Standards. Independent laboratory tests showing conformance 
with the foregoing shall be submitted when requested. 
2. Identification of Pipe. The pipe shall be in light color such 
as beige, buff, grey, white, cream, etc. and shall be marked in 
accordance listed standard. The following markings shall appear 
on two (opposite) sides of the pipe: Listed Standards: Sched- 
ule 40, Size, PVC, DWV-NSF stamp of approval, Manufacturer's 
name and/or registered trade mark, Type and Grade. 
3. Identification of Fittings. Fittings shall be in light color as 
for pipe and shall bear the following markings by molding on the 
body or hub: Manufacturer's name and/or registered trade 
mark, NSF-DWV stamp of approval, PVC -- 1, Size. 
4. Transition Fittings. Fittings used to connect PVC to other 
approved materials shall meet the proper standard and comply 
with the requirements of 248 CMR 2.06(2)(n)3. 
5. Installation. 

a. Solvent Welded Joint. Clean joining surfaces of pipe and 
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fitting with cleaner. With a natural bristle brush 1" or 
larger, apply a heavy coat of solvent cement to the pipe 
joining surface and then a light coat to the socket joining 
surface. Immediately insert the pipe to the full socket depth 
while rotating the pipe or fitting one-quarter turn to insure 
even distribution of solvent cement. Wipe excess solvent 
cement from the outside of the pipe at the shoulder of the 
fitting. Do not turn pipe spigot in the socket while wiping. 

If a fillet or bead of solvent cement is not visible after a joint 

is assembled, a heavier coat of solvent cement should be used 

on the pipe spigot. The assembly can be handled with care 
within two minutes. Do not attempt to adjust the joint after 
the solvent cement has set or damage will result. 

Pipe and fittings conforming to these standards will nor- 
mally have an interference fit. The interference fit socket 
maintains pressure between the joining surfaces during the 
solvent cementing process. Fittings that do not have an 
interference fit shall have not more than 0.009" clearance to 
produce strong watertight joints. 

b. Threaded Joints. Used for connecting PVC-DWV pipe to 

other materials. When a threaded joint is required do not 

thread the pipe, but use the proper PVC male or female 

threaded adapter. Threaded joints in a DWV system are used 

for trap connections and clean out plugs. 
6. The solvent cement shall conform to the requirements of 
ASTM D2564-67 or CS 272-65 latest issue. The cleaner is a 
solvent that has a limited effect on PVC but will remove dirt and 
grease. The solvent cement shall be labeled with the NSF Seal 
of Approval. 
7. Supports. Conventional pipe clamps, brackets or strapping 4 
that have a bearing width of 3/4 inch or more are suitable 
supports. Supports for horizontal runs of pipe 1 1/2 inches or 
less in diameter shall be at 3 foot centers as a maximum. Sup- 
ports for larger diameters shall have a maximum spacing at 4 
foot centers. Trap arms shall be supported at the trap dis- 
charge. Vertical pipes shall be supported at each story height 
but not more than 10 foot intervals and elsewhere as required to 
maintain alignment. All supports shall permit expansion and 
contraction of the pipe without binding. Horizontal piping shall 
be supported at each change of direction. 
8. Thermal Expansion. Thermal expansion of PVC pipe occurs 
at the rate of approximately 3/8" per 10' length per 100°F tem- 
perature change. In a DWV system an expansion allowance of 
1/2" per 10' length of pipe is required. . Expansion fittings 
utilize a rubber o-ring that should be lubricated with water 
pump grease, petroleum jelly or other water-resistant grease to 
facilitate assembly. Protect the operating end of the expansion 
fitting from dirt by means of a thin plastic, rubber or cloth 
sleeve. 

Expansion joints shall be provided between every other branch 
interval up to and including six (6) stories in a convenient loca- 
tion and on horizontal runs exceeding twenty (20) feet. Expan- 
sion joints shall not be required underground. 

Expansion fittings shall be installed with operating end up- 
stream and solvent welded to the next downstream pipe or fitting. 
The expansion joint shall be set for maximum expansion or con- 
traction based on the installation temperature. The expansion 
joint shall be set for maximum expansion or contraction based on 
the installation temperature. 

9. Roof Flashing. PVC-DWV pipes through the roof shall be 

made weather tight with an approved flashing. 

10. Lead Joints. PVC-DWV pipe shall be connected to cast iron ( 
soil pipe hubs in the usual manner using oakum and at least 
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(0) 


l-inch of molten lead. Caulk the joint along the inside and 
outside edges after it has cooled for 4 minutes. 

11. Sleeving. All pipes passing through concrete floor slabs or 
concrete Galle shall be provided with sleeves having an annular 
space of one inch between pipe and sleeve. Pipes passing 
through concrete slabs on grade shall be also provided with a 
1 having an annular space of one inch between pipe and 
sleeve. 

12. Trench Installations. Prepare a smooth, uniformly com- 
pacted trench bottom using either granular material or finely 
divided soil free of stones. Place pipe to proper line and grade 
with continuous bearing on the bottom quadrant along its full 
length. Using granular material or finely divided soil, compact 
backfill around the pipe and at least 6" over the top of the 
pipe. Do not permit large stones or pieces of earth to be 
dropped into trench when completing the backfilling. The re- 
quirements of the above four sentences shall be the responsi- 
bility of the applicant for the plumbing permit. 

13. Installation Through Fire-Rated Walls. When PVC-DWV pipe 
passes through a fire wall, the pipe shall be enclosed in a 
closefitting metal sleeve extended 20 inches on each side of the 
wall. The sleeve shall be 18 gauge (.040 in.) or heavier. The 
space between the sleeve and the wall opening shall be fire- 
stopped by packing with an acceptable non-combustible filler. 
Alternate procedures for fire-stopping may be used if they have 
been tested and proven satisfactory in protecting the fire-rating 
of the wall system. When closet connections penetrate fire-walls, 
sanitary bends and connecting piping between water closets and 
riser fittings shall be acceptable metal material. 


ABS Plastic Pipe and Fittings. 

1. ABS-DWV (Acrylonitrile-Butadiene-Styrene) pipe and fittings, 
Schedule 40, for residential dwellings, hotels, motels, inns, con- 
dominiums and similar buildings six (6) stories or sixty (60) feet 
in height, and also for beauty parlors, barber shops and photo- 
labs, provided that it shall be used only for the drains, wastes, 
and vents that serve only the sanitary or storm system of such 
building. 

2. ABS-DWV pipe and fittings shall be installed using the same 
methods and requirements as stated in 248 CMR 2.06(2)(n)5. and 
248 CMR 2.06(2)(n)7. through 2.06(2)(n)13., except that expan- 
sion joints are not required and an ABS solvent recommmended 
by the manufacturer that meets the required standard shall be 
used for solvent welding or cementing in connecting the ABS 
materials. 

NOTE --- CAUTION! When using cleaners and solvents for 

plastics always follow directions carefully and have adequate 
ventilation. Use PVC fittings ONLY wth PVC pipe --- and ABS 
fittings ONLY with ABS. NEVER use PVC solvent on ABS or 
ABS solvent on PVC. 
3. Identification of Pipe and Fittings. The pipe and fittings 
shall be black in color and shall Be marked in accordance with 
listed standard. The following markings shall appear on two 
(opposite) sides of the pipe: ABS-DWV Schedule 40 and the 
listed standard, NSF-DWV stamp of approval, Manufacturer's 
name and/or registered trade mark, Type, Grade and Size. 
4. Transition Fittings. Fittings used to connect ABS-DWV to 
other approved materials shall meet the proper standard and 
comply with the requirements of 248 CMR 2.06(2)(0)3. 


(p) Stainless Steel Tube Marking. Stainless steel tubing in con- 
formance with ASTM designated standard, Type 430 or Type 439, 
plainly marked as follows: 


1. Tubing Grade H or SL color coded blue. 
2. Tubing Grade G or SM color coded red. 
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3. Marked at intervals no greater than three (3) feet in length 

in letters not less than 1/8 inch in height, with the manufac- 

turer's name and/or registered trade mark, the ASTM designa- 
tion nominal diameter and grade. 

The name of the manufacturer shall be permanently incised in 
each tube at intervals not greater than eighteen (18) inches in 
length. 

(q) Urinal Wastes. Urinal branch and fixtures wastes shall be of 
extra heavy cast iron soil pipe and fittings with caulked joints, 
threaded cast iron pipe with cast iron drainage fittings, or iron 
size copper or brass pipe with cast brass drainage fittings. Resil- 
ient gaskets shall not be used on urinal wastes. PVC and ABS 
plastic pipe and fittings may be used only in residential type build- 
ings. 

(r) Sumps and Tanks for Sewage. All sumps and tanks for re- 
ceiving sewage to be removed by mechanical or ejector methods, 
shall be constructed as follows: 

1. Concrete. Three (3) inch minimum wall. 

2. Cast Iron. Minimum 1/4 inch thickness. 

3. Steel. Minimum 3/8 inch thickness for above ground. For 

below ground installation it shall be encased in concrete at least 

three (3) inches thick. 

4. Fiberglass. Reinforced polyester resin glass fibers, comply- 

ing with ANSI listed standards. 

(s) Single Stack Sanitary Drainage System. An engineered de- 
signed single stack sanitary drainage system, employing the use of 
de-aerator and deaerator fittings, designed in compliance with CDA 
409-70 revised and ANSI Standard B16.32-73, may be used in 
buildings provided the following requirements are met: 

1. Every such system shall be designed or engineered by a 

qualified person, and plans of such system shall bear the stamp 

of approval by the CDA and the Board. 

2. Piping material shall be Type K, L, M, or DWV hard drawn 

copper tubing. 

3. All fittings shall be made of cast brass or drawn wrought 

copper and must be of DWV design. 

4. No part of such system shall receive the waste from urinals. 
(t) Alternate Materials, Methods, and Systems. The provisions of 
this Code are not intended to prevent the use of materials, methods 
or systems that are not specifically authorized or prescribed by this 
Code, provided such alternate materials, methods and systems can 
meet the standards, use and intent of this Code and are approved 
by the Board. 

The Board shall require sufficient evidence and tests to substan- 
tiate any and all claims that such alternate or unauthorized mat- 
erials, methods or systems are of such design and quality as to be 
suitable, safe and sanitary for the use intended, and is equivalent 
in quality, strength, effectiveness, durability and safety to the 
purpose intended of this Code. 

Any tests requested by the Board, for the purpose of verifying 
claims relating to alternate materials, methods or systems, shall be 
made by an approved agency at the expense of the applicant. The 
Board may, at any time, request tests to be repeated, if in their 
opinion there is reason to believe that an approved alternate ma- 
terial, method or system no longer conforms to the requirements on 
which their approval was based. Should additional tests prove 
nonconformance of such alternate material, method, or system, any 
prior approval by the Board will be rescinded immediately. 

Test Procedure. Tests shall be made in accordance with gen- 
erally recognized and accepted standards, where such exist, and 
where none exist the Board shall specify the test procedure. 

Permanent Record. A record, open to inspection by the public, 
shall be maintained in connection with each approval granted under 
248 CMR 2.06. 
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FIGURE I 
/ NO-HUB COUPLING TEST CONFIGURATION (NOT TO SCALE) 


~ Ls of 10" pipe 
5' Aength of 8" pipe 
10” X 8" reducer 

8" X 6" reducer 


6" 4 bo tad Y 

6" xX 4* Y 

5" X 4" reducer 

4" 1/8 bend 20 

4" 1/8 bend 

4" end cleanout 19 
4" long sweep 1/4 bend 

4" test tee 17 


4" test tee 

6" X 4" reducer 

3 - 4" X 10' pipe 
3 - 4" X 10' pipe 
4" X 3" upright Y 
4" X 2" comb. Y and 1/8 bend 
2" 1/4 bend 
3" X 10’ pipe 
2" X 10' pipe 
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(u) Pressure and Leak Test Procedure for Stainless Steel Couplings 
Use on Cast Iron Hubless Soil Pipe. 
1. Every manufacturer shall perform the tests as outlined in 
these provisions and acceptable to the Board for the purpose of 
determining liquid and/or gas leaks for pressures which may 
exist in a sanitary and/or storm drainage system. 

Such test shall be performed by an approved testing labora- 
tory in the Commonwealth of Massachusetts at the expense of the 
manufacturer and at a location approved by the Board. 

The testing laboratory shall give at least two weeks advance 
notice to the Board of the date scheduled for the test. 

2. The test shall be conducted with hubless pipe and fittings 
manufactured in conformance with the provisions of CISPI Stan- 
dard Specification 301-78 or latest issue, and using the minimum 
pipe and maximum fitting tolerances that are allowed by such 
standard. Joints shall be assembled in accordance with the man- 
ufacturer's instructions. 

3. The test shall be for an eight hour period of time under a 
thirty (30) foot hydrostatic head of water and, at a P.S.1I. of 
thirteen (13) pounds and shall show no visible signs of leakage. 
4. The test assembly shall employ gauges at each end with means 
of expelling air and the gauges shall be graduated so that, at 
maximum test, the indicator on the gauges shall be approximately 
mid-point on said gauges. 

5. The test results shall be certified by the testing laboratory 
used and also by a Massachusetts registered professional engi- 
neer or a registered engineer having a reciprocal agreement with 
the Board of Professional Engineers for the Commonwealth of 
Massachusetts. 

6. The test assembly and configuration shall employ pipe and 
fittings listed and as shown on the attached sketch and shall be 
installed in accordance with the pertinent provisions of the Code. 


2.07: Joints and Connections 


(1) Types of Joints for Piping Materials. 
(a) Brazed or Welded. Every brazed or welded joint shall be made 
by first cleaning down to the base metal the surfaces to be welded 
or brazed, applying flux approved for such joints and making the 
joint with approved brazing alloy. 
(b) Burned Lead. Every burned (welded) lead joint shall be 
lapped and the lead shall be fused together to form a uniform weld 
at least as thick as the lead being joined. 
(c) Calked. 


1. Cast Iron Soil Pipe. Every lead calked joint for cast iron 
bell and spigot soil pipe shall be firmly packed with oakum or 
hemp and filled with molten lead not less than 1 inch deep and 
not to extend more than 1/8 inch below the rim of the hub. No 
paint, varnish, or other coatings shall be permitted on the 
jointing material until after the joint has been tested and 
approved. Lead shall be run in one pouring and shall be calked 
tight. 

2. Cast Iron Water Pipe. Every lead calked joint for cast iron 
bell and spigot water pipe shall be firmly packed with clean, 
sound asbestos rope, treated paper rope, or other material 
approved by the Board. The remaining space in the hub shall 
be filled with molten lead according to the following schedule: 


PIPE SIZE DEPTH OF LEAD 
Up to 20 inches ——————————__ 2,_ inches 
24, 30, 36 inches ———————————__ 2g inches 
Larger than 36 inches ————————————————_ 3._ inches 


Lead shall be run in one pouring and shall be calked tight. 
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(d) Expansion. Every expansion joint shall be of approved type 
and its material shall conform with the type of piping in which it is 
installed. 

(e) Flared. Every flared joint for soft-copper water tubing shall 
be made with fittings meeting approved standards. The tubing 
shall be expanded with a proper flaring tool. 

(f) Hot Poured. Hot poured compound for clay or concrete sewer 
pipe or other materials shall not be water absorbent and when 
poured against, a dry surface shall have a bond of not less than 
100 p.s.i. All surfaces of the joint shall be cleaned and dried 
before pouring. If wet surfaces are unavoidable, a suitable primer 
shall be applied. The compound shall not soften sufficiently to 
destroy the effectiveness of the joint when subjected to a tempera- 
ture of 160 degrees F. nor be soluble in any of the waste carried 
by the drainage system. Approximately 25 percent of the joint 
space at the base of the socket, shall be filled with jute or hemp. 
A pouring collar, rope or other device shall be used to hold the hot 
compound during pouring. Each joint shall be poured in one opera- 
tion until the joint is filled. Joints shall not be tested until one 
hour after pouring. 


(g) Mechanical (Flexible or Slip Joint). 
1. Asbestos Cement Pipe. Every joint in asbestos cement pipe 
shall be made with a saavl coupling of the same composition as 
the pipe or an approved material meeting these standards, sealed 
with rubber rings except that asbestos cement perforated pipe 
shall be made with a sleeve coupling which fits on the spigot end 
of the pipe. 
2. Cast Iron Pipe. Every mechanical joint in cast iron pipe 
shall be made with a flanged collar, rubber ring gasket and 
appropriate number of securing bolts or with a preformed molded 
ring secured by pulling the pipe together in such a way as to 
compress the molded ring. 
3. Clay Pipe. Flexible joints between lengths of clay pipe may 
be SEE using approved resilient materials both on the spigot 
end and in the bell end of the pipe. 
4. Concrete Pipe. Flexible joints between lengths of concrete 
pipe may be aa using approved rubber materials both on the 
spigot end and in the bell end of the pipe. 
5. Hubless Cast Iron Soil Pipe. Joints for hubless cast iron 
soil pipe and fittings shall be made with an approved elastomeric 
sealing sleeve and stainless steel clamp, clamping screw and 
housing. 
6. Split Couplings. Galvanized couplings made in two or more 
parts, with compression gaskets, may be used with grooved end 
pipe and fittings as specified under 248 CMR 2.06. 
(h) Plastic. Every joint in plastic piping, except as specified 
under 248 CMR 2.13, shall be made with approved fittings by 
solvent welded connections. Solvent welded connections shall be 
made only with a solvent cement manufactured specifically for the 
materials to be joined. 
(i) Precast. Every precast collar shall be formed in both the 
spigot and bell of the pipe in advance of use. Collar surfaces shall 
be conical with side slopes of 3 degrees with the axis of the pipe 
and the length shall be equal to the depth of the socket. Prior to 
making joint contact, surfaces shall be cleaned and coated with 
solvents and adhesives as recommended in the standard. When the 
spigot end is inserted in the collar, it shall bind before contacting 
the base of the socket. Material shall be inert and resistant to 
both acids and alkalies. 
(j) Slip. Every slip joint shall be made using approved packing or 
gasket material, or approved ground joint brass compression rings. 
Ground joint brass connections which allow adjustment of tubing but 
provide a rigid joint when made up shall not be considered as slip 
joints. Slip joints may be used on the house side of the trap only. 
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(k) Soldered or Sweat. Every soldered or sweat joint for tubing 
shall be made with approved fittings. Surfaces to be soldered or 
sweated shall be properly cleaned and reamed. The joints shall be 
properly fluxed and made with approved solder. Joints in copper 
water tubing shall be made by appropriate use of approved brass or 
wrought copper water fittings, properly sweated or soldered to- 
gether. 
(1) Threaded. Every threaded joint shall conform to American 
National Taper Pipe Thread. All burrs shall be removed. Pipe 
ends shall be reamed or filed out to size of bore, and all chips 
shall be removed. Pipe joint cement and paint shall be used only 
on male threads. 
(m) Unions. 

1. Drainage System. Unions may be used only in the trap seal 

or on the inlet side of the trap. Unions shall have metal-to- 

metal ground seats. 

2. Water-Supply System. Unions in the water-supply system 

shall be alaaccecial with ground seats. 
(n) Wiped. Every joint in lead pipe or fittings. or between lead 
pipe or fittings and brass or copper pipe, ferrules, solder nipples, 
or traps, shall be full wiped joints. Wiped joints shall have an 
exposed surface on each side of a joint not less than 3/4 inch and 
at least as thick as the material being jointed. Wall or floor flange 
lead-wiped joints shall be made by using a lead ring or flange 
placed behind the joints at wall or floor. Joints between lead pipe 
and cast iron, steel, or wrought iron shall be made by means of a 
calking ferrule, soldering nipple, or bushing. 


Types of Joints Between Different Piping Materials. 
(a) Cast Iron to Copper Tubing. Every joint between cast iron 
and copper tubing ae be Hate by using a brass calking ferrule 
and properly sweating the copper tubing to the ferrule. 
(b) Cast Iron to Vitrified Clay. Every joint between cast iron 
piping and vitrified clay piping shall be made either of hot poured 
bitumastic compound or by a preformed bituminous ring. This ring 
shall, after ramming, completely fill the annular space between the 
cast iron spigot and the vitrified clay hub. 
(c) Copper Tubing to Threaded Pipe Joints. Every joint from cop- 
per fabing to threaded pipe shalt be made by the use of brass 
adapter fittings. The joint between the copper pipe and the fitting 
shall be properly sweated or soldered, and the connection between 
the threaded pipe and the fitting shall be made with a standard 
pipe size screw joint. 
(d) Lead Cast Iron, Wrought Iron, or Steel. Every joint between 
lead and cast iron, tales iron, or steel pipe shall be made by 
means of wiped joints to a calking ferrule, soldering nipple, bush- 
ing, or by means of a mechanical adapter. 
(e) Threaded Pipe to Cast Iron. Every joint between wrought 
iron, steel, or brass, and cast iron pipe shall be either calked or 
threaded or shall be made with approved adapter fittings. 
(f) Special Joints and Connections. Unless specifically stated in 
this Section or other sections of this Code, different piping materi- 
als shall be joined or connected to in a manner and by use of 
adapters, transition fittings, prefabricated sealing ring or sleeve, 
as approved by the Board. 
(g) ABS or PVC Plastic to Other Materials. 
1. Threaded Joints. ABS or PVC DWV joints when threaded 
shall use the proper male or female threaded adapter. Only 
approved thread tape or lubricant seal or other approved materi- 
al as recommended by the manufacturer shall be used. 
2. Cast Iron Hub Joints. Joints shall be made by caulking with 
lead and oakum or by use of a compression gasket that is com- 


pressed when the plastic pipe is inserted in the cast iron hub 
end of the pipe. No adapters are required for this connection. 
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3. Cast Iron Spigot Ends -- Schedule 40 Pipe -- Copper Tube. 
Joints where the outside diameter of the two pipes and/or fit- 
tings to be joined are the same, may be joined with an approved 


elastomeric sealing sleeve and stainless steel clamp, clamping 
screw and housing. 


(3) Connections Between Drainage Piping and Certain Fixtures. Every 
Connection between drainage aaah ae water closets, floor outlet 
service sinks, pedestal urinals, and earthenware trap standards or 
other fixtures with floor outlet, shall be made with brass, wrought 
copper, hard lead, iron or plastic flanges, that are caulked, soldered, 
bolted to the flanged connection, with an approved gasket, washer or 
setting compound between the fixture and the flange. Only brass or 
stainless steel nuts and bolts shall be used. The floor flange shall be 
fastened to a structurally firm base. The use of commercial putty or 
plaster as a setting compound is prohibited. 


(4) Tightness. Joints and connections in the plumbing system shall 
be gastight and watertight for the pressure required by test, with the 
exceptions of those portions of perforated or open joint piping which 
are installed for the purpose of collecting and conveying ground or 
seepage water to the underground storm drains. 


(5) Waterproofing of Openings. 
(a) Joints at the roof around roof drains and vent pipes, shall be 
made watertight by the use of lead, copper, aluminum, or other 
approved flashing or flashing materials. 
(b) Caps for extended roof flanges shall be made to fit snug to 
the inside circumference of the vent pipe. Said cap shall not 
decrease the pipe opening by more than the thickness of the cap 
material. 
(c) Exterior wall openings shall be made watertight. 


(6) Increasers and Reducers. Where different sizes of pipes, or 
pipes and fittings, are to be connected, the proper sizes of increasing 
or reducing fittings shall be used. 
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(1) Fixture Traps. 

(a) Separate Traps for Each Fixture. Each plumbing fixture shall 
be separately trapped by a water seal trap placed as close as 
possible to the fixture outlet. The developed distance from the 
fixture outlet to the trap weir shall not exceed 24 inches. No 
fixture shall be double trapped. Exceptions to the separate trap- 
ping requirements are as follows: 

1. Fixtures having integral traps, 

2. A combination plumbing fixture may be installed on one trap 

provided one compartment is not more than 6 inches deeper than 

the other and the waste outlets are not more than 30 inches 

apart, 

3. One trap may be installed for a set of not more than three 

single compartment sinks, laundry trays, or lavatories, immedi- 

ately adjacent to each other in the same room, and the trap is 

centrally located when three such fixtures are installed. Center 

to center of waste outlets shall not exceed thirty inches. 

4. The waste for a domestic type dishwasher may be separately 

trapped, or may connect into the inlet side of a food waste 

grinder, or be connected with a "Y" fitting between a domestic 

kitchen sink or food waste grinder outlet and the trap inlet. 
(b) Size of Fixture Traps. Fixture trap size (nominal diameter) 
shall be sufficient to drain the fixture rapidly and in no case less 
than given in Table 1 in 248 CMR 2.08 -- Minimum Size of Fixture 
Traps for Different Type Plumbing Fixtures. No trap shall be 
larger than the drainage pipe into which it mais : a 
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TABLE 1 
MINIMUM SIZE OF FIXTURE TRAPS 
Plumbing Fixture Trap Size in Inches 
Bathtub (with or without overhead shower) ——————————————-_ 1 5 
Bidet. ———_—-__ 1] 8 
Clothes washer (domestic) ————-—_____ 1 
Combination sink and wash (laundry) tray ————-————————__ 15 


Combination sink and wash (laundry) tray 


Wath« food waste grinder, uit. —————__ ———_————__—*], 
Dental unit or cuspidor cei ¢ lap Fle saat ceo Praise Volley alien area 1% 
210412.474 COry SCO“ 
Brisking fountain) ——____ dS 
pisuwasher; (comercial: +—————_———— SC 
Dishwasher, domestic 1% 
em a a a dame a rn reo eae a ene rae 
Hoge eaete erinder. =. 


Kitchen sink, domestic, with food waste 


grinder unit. ————_—__ 15 
Kitchen sink (2 compartments) ———————__—_—_—_______—_—_- 1s 
Paco eink, nones ti co Ud 
coe eee NT) US Sasa mae nn ances a earns oe aon ane cue re ons one 
Lavatory (barber shop, beauty parlor or surgeon's) ——————— 1% 
Lavatory, (multiple type) (wash fountain or washsink) ————— 1 
Laundry tray (1 or 2 compartments) ——————————__ 15 
Se eee ne he saet gers "ar eae oar ne aut oe oman emu naeed ¢ oles: enter Vea 3 
Sink (surgeon's) —————____—__ 15 
Sink (flushing rim type, flush valve supplies) ———--—-——— 3 
Sink (service type with floor outlet trap standard) —————— 3 
Sink (service trap with P trap) —=—————_—______—__——__ 2 
Sink, commercial (pot, scullery, or similar type) ———————— 2 
Sink, commercial (with food grinder unit) —————-————————_ 2 


*Separate trap required for wash tray and separate trap required 
for sink compartment with food waste grinder unit. 
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(c) Prohibited Traps. The following type traps are prohibited: 
Le eee which depend upon moving parts to maintain their 
seal, 

2. Bell traps, 

3. Crown vented traps, 

4. Separate fixture traps which depend on interior partitions 
for their seal, 

we, Ss Ue Se tae: 

(d) Design of Traps. Fixture traps shall be self scouring and 
shall have no ae partitions except where such traps are inte- 
gral with the fixture. Slip joints or couplings may be used on the 
trap inlet or within the trap seal of the trap if a metal-to-metal 
ground joint is used. Each fixture trap, except a trap that is cast 
integrally or in combination with the fixture in which the trap seal 
is readily accessible or except when a portion of the trap is readily 
removable for cleaning purposes, shall have an accessible cleanout 
plug of ample size that is protected by the water seal. 

(e) Fixture Trap and Connection Material (HOUSE SIDE). 

1. Fixture traps shall be made of cast brass, with a wall thick- 
ness of not less than .01 inches, or of schedule 40 ABS or PVC. 
2. Cast iron traps may be used in connection with floor drains, 
slop sinks, building (house) traps, conductors (when necessary) 
and similar installations, weights and thicknesses to comply with 
like materials under 248 CMR 2.06. 

3. Slip nuts used to connect fixture and appliance outlet piping 
to the trap, shall be of brass, copper or schedule 40 ABS or 
RVG: 

4. Tubing traps made of brass or copper are permitted when 
not less than 17 gauge thickness. 

5. Strainers, P. O. plugs, tail pieces, waste arms, bathtub 
wastes and overflows, and any other similar fixture to trap 
connection, when of metal, shall. be made of brass or other 
approved non-corrosive metal, not less than 17 gauge thickness. 
6. All items listed in 248 CMR 2.08(1)(e)4. and 2.08(1)(e)5. 
above, when made of ABS or PVC are permitted, provided that 
they all comply with Proposed Standard ASTM D-20 for PVC and 
ABS Tubular Traps and Fittings and any amendments or addi- 
tions made thereto, except that Paragraph 7 of the above pro- 
posed standard is replaced with the following: 

7. Marking. Each trap and/or fitting shall be marked in letters 
not less “ena 1/8 inch high, in a contrasting color, as follows: 
ASTM D-20; NSF DWV (Standard 14); Manufacturer's name or 
registered trade mark; Size; Tubular (following the letters ABS 
or-PVG): 

(f) Trap Seal. Each fixture trap shall have a liquid seal of not 

less than 2" and not more than 4 inches, except where for special 

conditions, a deeper seal may be required. 

(g) Trap Setting and Protection. Traps shall be set level with 

respect to their water seals and, where necessary, shall be pro- 

tected from freezing. 

(h) Building Traps. Building (House) traps shall not be installed, 

unless in the opinion of the Inspector of Plumbing they are nec- 

essary. Each building trap when installed shall be provided with a 

cleanout and with a relieving vent or fresh air intake which need 

not be larger than one-half the diameter of the drain to which it 
connects. 

(i) Acid Resisting Traps. Where a vitrified-clay or other brittle- 

ware, acid-resisting trap is installed underground, it shall be 

embedded in concrete extending 6 inches beyond the bottom and 
sides of the trap. 


(2), Drainage Pipe Cleanouts. 
(a) Location. Cleanouts shall be not more than 50 feet apart in 
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horizontal drainage lines of 4-inch nominal diameter or less and not 
more than 100 feet apart for larger pipes. 
(b) Underground drainage. Cleanouts, when installed on an 
iaatarouie drain, shalt be extended vertically to or above the 
finished grade level or the cleanout may be extended outside the 
building. 
(c) Change of Direction. Accessible cleanouts shall be installed at 
each change of direction of the building drain greater then 45 
degrees. 
(d) Concealed Piping. Cleanouts on concealed piping shall be 
extended through and terminate flush with the finished wall or 
floor; or pits or chases may be left in the wall or floor, provided 
they are of sufficient size to permit removal of the cleanout plug 
and proper cleaning of the system. 
(e) Base of Stacks. A cleanout shall be provided at or near the 
foot of each vertical storm water conductor, waste or soil stack. 
(f) Inaccessible Stack Cleanouts. For buildings with a floor slab, 
or with less than 18-inch crawl space under the floor or where a 
stack cleanout is not easily accessible, the following shall be pro- 
vided in lieu of a cleanout at the base of the stack. The building 
drain shall be extended to the outside of the building and termi- 
nated in an accessible cleanout or an accessible cleanout may be 
installed in the building drain downstream from the stack not more 
than 5 feet outside the building wall. 
(g) Building Drain at Foundation Wall. There shall be a cleanout 
on the Bafiding drain so located as to provide accessibility in direct 
line through the building drain to building sewer. If necessary a 
pit or manhole shall be provided in a location determined by the 
Inspector of Plumbing. When cast iron soil pipe and fittings are 
used, the joining methods shall comply with 248 CMR 2.07(1)(c) and 
shall be installed as shown in sketches in the appropriate sections 
of this Code. 
(h) Direction of Flow. Every cleanout shall be installed so that 
the cleanout opens in the direction of the flow of the drainage line 
or at right angles thereto. 
(i) Cleanout Size. Cleanouts shall be of the same nominal size as 
the pipes up to 4 inches and not less than 4 inches for larger 
piping. 
(j) Cleanout Clearances. 
1. Large Pipe - 18 Inch Clearance: Cleanouts on 3 - inch or 
larger pipes shall be so installed that there is a clearance of not 
less than 18 inches for the purpose of rodding. 
2. Small Pipe - 12 Inch Clearance: Cleanouts smaller than 3 
inches shall be so installed that there is a 12-inch clearance for 
rodding. 
(k) Cleanouts to Be Kept Uncovered. Cleanout plugs shall not be 
covered with cement, plaster, or any other permanent finishing 
material. Where it is necessary to conceal a cleanout plug, a cover- 
ing plate or access door shall be provided which will permit ready 
access to the plug. 
(1) Cleanout Equivalent. A fixture trap or a fixture with integral 
trap, readily removable without disturbing concealed roughing 
work, may be accepted as a cleanout equivalent. 
(m) Connections to Cleanouts Prohibited. Cleanout openings shall 
not be used for the installation of any new or additional plumbing, 
except when approved in writing by the Inspector of Plumbing and 
where another cleanout of equal access and capacity is provided. 
(n) Manholes for Large Pipes. For underground piping over ten 
(10) inches in diameter, manholes shall be provided and located at 
every change of size, alignment, grade or elevation and at intervals 
of not more than three hundred (300) feet except when total length 
is less than one hundred fifty (150) feet cleanouts may be installed 
at seventy five (75) foot intervals. Manholes shall conform to 


current standards and engineering practices. 
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(1) Interceptors and Separators. 
(a) Interceptors Required. Interceptors. shall be provided to 


prevent the discharge of oil, grease, sand, and other substances, 
that are harmful or hazardous to the building drainage system, the 
public sewer, or sewage treatment plant or processes. 
(b) Approval of Interceptors. 
1. Size, Type and Location. The size (capacity), type, and 
location of each interceptor, shall be approved by the Inspector 
and no wastes other than those requiring treatment or separation 
shall be discharged into any interceptor. 
2. All Interceptors to Follow Type Approved. No interceptor 
shall be installed which does not comply in all respects with the 
type or model of each size approved. 


(c) Separators Required. All commercial storage or repair ga-~ 


rages; gasoline stations with grease racks, grease pits, or wash 
racks or areas; motor vehicle laundries; and all factories where oily 
and/or flammable liquid wastes are produced, separators shall be 
installed, into which all oil bearing, grease bearing, and/or flam- 
mable wastes shall be discharged before emptying into the building 
drainage system or other point of disposal. 
(d) Approval of Separators. 
1. Size, Type and Location. The size (capacity), type, and 
location of each separator, shall be approved by the Inspector 
and shall be in conformance with Drawing and Specifications 248 
CMR 2.09(1)(d) and no wastes other than those requiring treat- 
ment or separation shall be discharged into any separator. 
2. All Separators to Follow Type Approved. No separator shall 
be installed which does not comply in all respects with drawings 
and specifications shown in the appropriate section of this Code. 
3. Municipalities Interconnected with M.D.C. Sewerage System. 
In all cities and towns, whose sewage disposal is discharging 
into the Metropolitan District Commission Sewerage System, 
separator installations shal! be inspected and approved by the 
municipal Inspector and the M.D.C. Authority. 
(e) Separation of Liquids. A mixture of light and heavy liquids 
having different specific gravities, may be treated and then sepa- 
rated in an approved receptacle. 
(f) Venting. Interceptors and separators shall be so designed 
that they will not become air bound, when closed covers are used. 
Each interceptor shall be properly vented to comply with 248 CMR 
2.16 and each separator to comply with Drawing and Specification 
(Figure 1 in 248 CMR 2.09). 
(g) Accessibility. Each interceptor and separator shall be so 
installed that it is readily accessible for removal of cover, servicing 
and maintenance. Need for use of ladders or moving of bulky ob- 
jects in order to service interceptors or separators shall constitute 
a violation of accessibility. 
(h) Maintenance. Interceptors and separators shall be maintained 
in efficient operating condition by periodic removal of accumulated 
grease, scum, oil, or other floating substances, and solids de- 
posited in the bottom of the interceptor or separator. Grease traps 
shall not be required on automatic dishwashers. 


(2) Grease Interceptors. A grease interceptor shall be installed in 
the waste line leading from sinks, drains or other fixtures in the 
following establishments: Restaurant, cafeteria, hotel, hospital, institu- 
tional, factory, club, and other commercial kitchens; food and meat 
packing and processing establishments; super markets, bakeries, and 
other establishments where grease can be introduced into the drainage 
system in quantities that can cause line stoppage or hinder sewage 
disposal. Refer to Regulation 5 of Title 5 of the State Environmental 
Code relative to grease removal at installations from which large quanti- 
ties of grease can be expected to discharge. 
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(b) Testing and Rating. Grease interceptors will not be approved 
for use unless tested and rated by, and bear the seal of acceptance 
of, the P.D.I. certifying conformance with the listed standard in 
248 CMR 2.06. 

(c) Capacity. Installed grease interceptors shall have a grease 
retention capacity of not less than two (2) pounds for each gpm of 
flow. 

(d) Rate of Flow Controls. Grease interceptors shall be equipped 
with devices to control the rate of water flow through the inter- 
ceptors so that it does not exceed the rated flow of the inter- 
ceptors. 

(e) Food Waste Grinders. The waste from food waste grinders 
(garbage disposers) shall not discharge to the drainage system 
through a grease interceptor. 


(f) Water Cooled Interceptors. The use of water cooled grease 
interceptors is prohibited. 


(g) Interceptors Not Required. Grease interceptors are not re- 
quired for individual dwelling units or any private living quarters. 


Special Use Installations. 
(a) Sand Interceptors -- Floor Drains. Wherever a floor drain 


discharges through an oil and gasoline separator, the floor drain 
shall be equipped with an approved sediment and sand arrestor 
basket, or the floor drain shall discharge through a sand inter- 
ceptor. Multiple floor drains may discharge into one sand inter- 
ceptor. 

(b) Sand Interceptors -- Commercial Establishments. Sand and 
similar interceptors for heavy solids shall be so designed and lo- 
cated as to be readily accessible for cleaning, and shall have a 
water seal of not less than 6 inches. 

(c) Laundries (Commercial laundries known as Laundromats are ex- 
cluded from this paragra . Commercial laundries sha e equip- 


,ped with an interceptor having a wire basket or similar device, 


removable for cleaning, that will prevent passage into the drainage 
system of solids 1/2 inch or larger in size, string, rags, buttons, 
or other materials detrimental to the public sewerage system. 

(d) Bottling Establishments. Bottling plants shall discharge their 
process waste into an interceptor which will provide for the separa- 
tion of broken glass or other solids, before discharging liquid 
wastes into the drainage system. 

(e) Slaughter Houses. Slaughtering room and dressing room 
drains shall be equipped with interceptors approved by the Plumb- 
ing Drainage Institute which shall prevent the discharge into the 
drainage system of feathers, entrails, and other materials likely to 
clog the drainage system. 


(4) Backwater Valves. 


9/30/80 


(a) Fixture Subject to Backflow. A backwater valve. shall be 
installed in a Satan of the building drain which receives the 
discharge from a fixture or group of fixtures that in the opinion of 
the Inspector of Plumbing is subject to reverse flow or back- 
pressure. 

(b) Materials for Backwater Valves. Backwater valves shall have 
all bearing parts of corrosion-resistant material. 

(c) Construction of Backwater Valves. Backwater valves shall be 
constructed so a mechanical seal against backflow will be provided. 
(d) Diameter of Backwater Valves. Backwater valves, when fully 
opened shall have an effective opening not less than that of the 
pipes in which they are installed. 

(e) Location of Backwater Valves. Backwater valves_ shall be 
installed so their working parts will be readily accessible for ser- 
vice and repairs. 
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(f) Approval of Backwater Valves. In lieu of an acceptable stan- 
dard for backwater valves, they shall be approved by the Board 
under 248 CMR 2.06(2)(t). 


(5) Approval of Special Designed Interceptor or Separator. Before 
installing any special type or design of an interceptor or separator, 
detailed drawings, including all pertinent information shall be sub- 
mitted to the Board for approval under 248 CMR 2.06(2)(t). 


2.10: Plumbing Fixtures 


9/30/80 


(1) Fixture Materials and Quality. Plumbing fixtures shall be con- 
structed from approved materials, have smooth and impervious surfaces. 
and be free from defects, and, except as permitted elsewhere in this 


Code, shall’conform to the applicable standard listed in Table 1 in 248 
CMR 2.06. 


(2) Materials for Special Use Fixtures. Materials for special use 
fixtures not otherwise provided for in this Code, may be stainless 
steel, soapstone or chemical stoneware, plastic, or may be lined with 
lead, copper-base alloy, nickel-copper alloy, corrosion-resisting steel, 
or other materials especially suited for the use for which the fixture is 
intended. Before any special use fixture is installed, it must first be 
approved by the Board under 248 CMR 2.06(2)(t). 


(3) Overflows. 

(a) Design. When any fixture is provided with an overflow, the 
waste shall be so arranged that the standing water in the fixture 
cannot rise in the overflow when the stopper is closed or remain in 
the overflow when the fixture is empty. 

(b) Connection. The’ overflow from any fixture shall discharge 
into the drainage system on the inlet or fixture side of the trap, 
except that the overflow from a flush tank serving a water closet or 
urinal shall discharge only into the fixture served. 


(4) Installation. 
(a) Cleaning. All fixtures must be installed so as to afford easy 
access for cleaning both the fixture and the area about it. 
(b) Joints. Where fixture comes in contact with wall and floors, 
the joint shall be watertight. 
(c) Securing Fixtures. Floor outlet and wall hung fixtures shall 
be rigidly secured to the floor or wall by screws or bolts, or other 
approved methods. 
(d) Wall-hung Bowls. Wall hung water closet bowls shall be rigid- 
ly supported = a concealed metal supporting member so that no 
strain is transmitted to the closet connection, or the wall. 
(e) Setting. Fixtures shall be set level and in proper alignment 
with reference to adjacent walls. 


(5) Prohibited Fixtures. A pan, valve, plunger, offset, washout, 
frostproof latrine, or other closet which has an invisible seal or an 
unventilated space, or water closet that has walls which are not thor- 
oughly washed at each discharge is prohibited. Any water closet 
which might permit siphonage of the contents of the bowl back into the 
tank, is prohibited. Trough urinals and floor stall urinals are pro- 
hibited. Wall hung urinals connected to an exposed trap, are pro- 
hibited. 


(6) Water Closets. 

(a) Public Use. A water closet for public use shall be of the 
elongated type. 
(b) Flushing Device. Water closet tank shall have sufficient 
capacity to flush properly the water closet bowl with which it is 
connected. 
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(c) Float Valve and Ballcocks. A float valve or ballcock in a 
water closet flush tank shall be of anti-siphon design and shall 
provide sufficient water to refill the trap seal in the water closet 
bowl. 

(d) Flushometer Valves. A flushometer valve shall be so installed 
that it will be readily accessible for repairing. When the valve is 
operated, it shall complete the cycle of operation automatically 
opening and closing positively under the service pressure. At each 
operation the valve shall deliver water in sufficient volume and at a 
rate that will thoroughly flush the fixture and refill the fixture 
trap. Means shall be provided for regulating the flushometer valve 
flow. Not more than one (1) fixture shall be served by a single 
flushometer valve. Protection against backflow shall be provided as 
specified in 248 CMR 2.14(6). 

(e) Seats. A water closet shall be equipped with a seat of smooth 
non-absorbent material. The seat of a water closet which is pro- 
vided for public or semi-public use shall be of the open front type. 


(7) Urinals. 


(8) 
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(a) Urinal Fixtures. Only pedestal urinals and wall hung urinals 
with integral traps shall be approved and used. Said urinals shall 
be flushed only by means of an automatic flushing tank or flusho- 
meters equipped with an approved back flow preventer. 

(b) Automatic Flushing Tank. A tank which flushes more than one 
(1) urinal shall be automatic in operation; and shall be of sufficient 
capacity to provide the necessary water to flush and cleanse pro- 
perly all urinals simultaneously. 

(c) Materials Surrounding Urinals for Public or Semi-Public Use. 
The floor areas to one (1) foot in front of the urinal lip and one 
(1) foot on each side of the urinal, and the wall areas to four (4) 


feet above the floor, shall be finished so as to be non-absorbent. 
Wood and fiber boards are prohibited in the above noted areas. 


Shower Baths, Stalls and Compartments. 
(a) Water Supply Riser. Every water supply riser from the show- 
er valve to the shower head outlet, whether exposed or not, shall 
be securely attached to the structure. 
(b) Shower Waste Outlet. Waste outlets, other than those in 
bathtubs, serving showers shall be at least 2" in diameter and have 
removable strainers not less than three inches in diameter having 
strainer openings not less than 1/4 inch in minimum dimension. 
Where each shower space is not provided with an individual waste 
outlet, the waste outlet must be so located and the floor so pitched 
that waste water from one shower does not flow over the floor area 
serving another shower. Waste outlets shall be securely fastened to 
the waste pipe making a watertight connection thereto. 
(c) Shower Compartments. Shower compartments shall have at 
least 900 square inches of floor area and be not less than 30 inches 
in minimum dimension measured from its finished interior dimension 
as the side of a rectangle, altitude of a triangle or diameter of a 
circle or other angular shape. The wall area above built-in tubs 
having installed shower heads and in shower compartments shall be 
constructed of smooth, noncorrosive, and non-absorbent, waterproof 
materials to a height not less than 6 feet above the floor level. 
Such walls shall form a watertight joint with each other and with 
either the tub, receptor, or shower floor. Waste outlets for indivi- 
dual shower compartments shall be sized 2". 
(d) Shower Floors or Receptors. Floors or receptors under show- 
er compartments shall be laid on or be supported by a smooth and 
structurally sound base. Floors under shower compartments, other 
than those laid directly on the ground surface or where prefabri- 
cated receptors have been provided, shall be lined and made water- 
tight by the provision of suitable shower pans of durable material. 
Such pans shall turn up on all sides at least above the finished 
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threshold level. Pans shall be securely fastened to the waste outlet 

at the seepage entrance making a watertight joint between the pan 

and the outlet. Floor surfaces shall be constructed of smooth, 

noncorrosive, nonabsorbent, and waterproof materials. 

(e) Shower Controls. 
1. When a flow control valve or shower head designed for tight 
shut-off is installed on the outlet pipe from a shower control 
unit, checks shall be provided in the hot and cold water sup- 
plies to the unit to prevent by-passing of hot or cold water. 
The above shall not be required when shower control unit is 
designed to prevent bypassing. 
2. All showers, shower stalls, shower compartments, gang 
showers, and shower baths, either multiple or single, shall be 
equipped with an approved adjustable self-cleaning and draining 
shower head. The water supply to said shower head shall be 
supplied through an approved individual single handle thermo- 
static and/or pressure balancing device. The device shall con- 
tain means for a maximum temperature setting to prevent water 
from being delivered from the shower head in excess of 112°F. 
Said device shall be designed to prevent bypassing and to pre- 
vent any sudden temperature changes when valve is set at the 
desired setting and connected to hot and cold water supply lines 
that have balanced hydrostatic pressures. 

A central type automatic temperature control valve may be 

used in lieu of individual automatic mixing valves, provided the 
temperature control valve permits a maximum temperature of 
112°F. to the hot water supply of the shower control during all 
periods when showers are in use. A thermometer is required in 
the outlet piping of the central control for inspection and adjust- 
ment of temperature. Check valves are required on the hot and : 
cold inlets to the central control valve. The automatic tempera- 
ture control valve described above is a secondary control for hot 
water supply to shower stations and is in addition to primary 
control used to maintain the water temperature in the domestic 
hot water system. When the temperature in the hot water supply 
piping to shower stations is controlled as described above, 
individual shower controls may be two-valve type, single valve 
or any acceptable mixing valve. 
3. All automatic temperature control devices shall be adjusted 
by the installing plumber, prior to the Final Inspection (248 CMR 
2.04(11)(c)), to deliver water at a safe and useable temperature, 
but in no case to exceed 110 to 112 degrees F. 


(9) Food -- Waste -- Grinder Units. 
(a) Residential or Domestic Food-Waste Grinder-Waste Outlets. 
Domestic food-waste-grinder units shall be connected to a drain of 
not less than 1 1/2 inches in diameter. 
(b) Commercial-Food-Waste-Grinder Outlets. Commercial food-waste- 
grinder units shall be connected to a drain of sufficient size to 
serve the unit, but in no case connected to a drain of less than 2 
inches in diameter. Commercial food-waste-grinder units shall be 
connected and trapped separately from other fixtures or compart- 
ments. They shall be separately connected to the stack or main 
drain. 
(c) Water Supply Required. All food-waste-grinder units shall be 
provided with an adequate supply of water in sufficient flow rate to 
insure proper functioning of the unit. 
(d) Grinder Units Not to Be Connected with Grease Interceptors. 
No food-waste-grinder unit shall be connected so as to discharge 


through a grease interceptor. 


(10) Drinking Fountains. ( 
(a) Design and Construction. A drinking fountain shall conform to 


the listed ANSI standard in Table 1 in 248 CMR 2.06. 
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of incarceration or detention, a convent, a monastery, a church, 
a synagogue, (or other place of worship), or a schoolhouse. 
2. Number of Fixtures Required. The total number of plumbing 
fixtures required for Buildings classified under 248 CMR 
2.10(19)(a) shall be as specified in Table 1 in 248 CMR 2.10. 
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(b) Protection of Water Supply. Stream projectors shall be as- 
sembled to provide an orifice elevation as specified by ANSI Air 
Gaps in Plumbing Systems and ANSI Backflow Preventers In Plumb- 
ing Systems. See Table 1 in 248 CMR 2.06. 


(11) Floor Drains and Area Drains. 
(a) Floor Drains. 

1. Floor drains shall have integral or separate traps having a 

' minimum water seal of three inches and shall be provided with 
removable strainers. The floor drain shall be so constructed 
that it can be readily cleaned, and the drain inlet shall be easily 
accessible at all times. Floor drains subject to backflow shall be 
provided with back water valves. 
2. Size of Floor Drains. Floor drains shall be of a size to 
serve efficiently the purpose for which they are intended, but 
the outlet pipe shall not be less than 2 inches in nominal dia- 
meter. 
3. Protection Against Loss of Seal. Where floor drain trap 
seals are subject to evaporation, they shall be provided with a 
deep seal and with a water supply fed from an approved plumb- 
ing fixture or by means of an approved automatic priming device 
or by other means approved by the Inspector. 

(b) Area Drains. 

1. Connected to Storm Water Conductor System. All area drains 
shall be connected to the storm water drainage system. They 
shall be provided with a trap and back water valve in an acces- 
sible location not subject to freezing. 
2. Size of Area Drains. Area drains shall be of size to serve 
efficiently the area for which they are intended, but the outlet 
pipe shall not be less than 3 inches in nominal diameter. 


(12) Dishwashing Machines. 
(a) Waste Discharge. 


1. Domestic. The waste shall discharge through an approved 
air gap fitting, the discharge from which shall be immediately 
increased to a minimum of one (1) inch and connected to comply 
with 248 CMR 2.08(1)(a)4. * 
2. Commercial. Commercial dishwashing machines. shall _ be 
indirectly connected, except that when the machine is located 
above or within five (5) feet of a trapped floor drain, the waste 
may be connected directly to the inlet side of a properly vented 
floor drain trap; or the machine may discharge waste directly 
through a connection to the sewer side and immediately adjacent 
to the floor drain trap, provided the floor drain is not equipped 
with a backwater valve and the drain line from the machine is 
properly trapped and vented. 

(b) Portable Dishwashers. Portable dishwashing machines (domes- 

tic) may discharge over the rim of a properly trapped, wasted and 

vented fixture. 


(13) Automatic Clothes Washing Machine. 

(a) Water Su . A water supply line to an automatic clothes 

washer shall te protected against backflow by the use of an air gap 

or a back flow preventer. 

(b) Waste Discharge. 
1. Domestic Machines. The waste from an automatic clothes 
washer shall discharge through an air break into a laundry tray 
or standpipe. The standpipe shall extend to a minimum height 


* Editors Note: The provisions of 248 CMR 2.08(1)(a)4. would appear to make 
2.10(12)(a)1. obsolete. 
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of thirty (30) inches above the base of the machine and shall be 
not less than one and one-half (1 1/2) inches in diameter. 

2. Laundromats (Commercial). The minimum size of trap and 
standpipe for commercial type automatic clothes washing machines 
shall be not less than two (2) inches in diameter, that shall 
connect to a drain of sufficient size to receive the simultaneous 
discharge of at least 75% of all machines connected thereto. | 

3. Commercial and Institutional. The drainage facilities to be 
provided for commercial and/or institutional laundries shall be 
approved by the Board. 


(14) Multiple Type Lavatory (Wash Sink). Each twenty (20) inch 
unit of usable length or circumference of a straight-line or circular 
multiple use lavatory shall be considered equivalent to one lavatory as 
it affects the drainage and water supply piping sizes and fixture usage 


requirements; provided hot and cold or tempered water for handwash- 
ing is available for each twenty (20) inch interval. 


(15) Garbage Can Washers. Garbage can washers shall be separately 
trapped. the receptacle receiving the wash from garbage cans shall 
be provided with a removable basket or strainer to prevent discharge 
of large particles into the building drainage system. Any water sup- 


ply connection shall be protected against backflow by an air gap or an 
approved backflow prevention device. 


(16) Special Fixtures and Specialties. Water Connections, Baptistries, 
ornamental and lily pools, aquaria, ornamental fountain basins and 
similar constructions, when provided with water supplies, shall be 
protected from back siphonage. 


(17) Sacrariums. The waste material from a Sacrarium shall be con- 
ducted separately and directly to a drywell in the ground, which shall 
not be used for any other purpose. In no case shall the waste from a 
Sacrarium be connected to the building storm, or sanitary waste and 
vent system. The waste from a Sacrarium shall not be trapped or 
vented. 


(18) Minimum Facilities for Dwellings. Whenever plumbing fixtures 
are installed, the minimum number of each type of fixture shall comply 
with the requirements of the State Sanitary Code, Article II, Minimum 


Standard of Fitness for Human Habitation, 105 CMR 410.00, and shall 
conform with 248 CMR 2.01(7). 


(19) Minimum Facilitities for Building Occupancy Other Than Residen- 
tial. 


~~ (a) Assembly Occupancy (Other than schools, colleges and church- 
ess). 


1. Definition of Place of Assembly. Any building designed, 
constructed, reconstructed, remodeled, altered, used, or intend- 
ed to be used, for twenty or more persons to assemble therein 
for any of the following: Dance halls; cabarets; restaurants; 
including the type of restaurant commonly known as a night 
club; all places in which alcoholic beverages are sold, or offered 
for sale, to be consumed on the premises; any room or space 
used for public or private banquets, feasts, dances, socials, 
card parties, weddings or religious services except in the case 
of funerals in private homes; lodge and meeting halls or rooms; 
skating rinks; gymnasiums; swimming pools; billiard, pool, 
bowling, and table tennis rooms; halls or rooms used for public 
or private catering purposes; funeral parlors; recreation rooms; 
broadcasting studios; school and college auditoriums, and all ) 
other places of similar occupancy. Nothing in this paragraph 
shall apply to single or multiple family dwellings, or to a place 
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TABLE 1 Q) 
PLUMBING FIXTURES FOR ASSEMBLY OCCUPANCY 
Minimum Number Minimum Number 

Occupancy Load of Waterclosets of Lavatories 

a ee 

ee 

100 - 149 3 3 

150 - 200 4 4 

rr 5 5 
nF 6 
7 7 
1001 - 1500 8 8 
1501 - 2000 9 9 
More than 2000 1 per 200 1 per 400 


Note: (1) Plumbing fixtures for employees to be included in above 
table. 
(2) When occupancy load is less than 20, refer to Table 5 in 
248 CMR 2.10 for employees requirement. 
(3) If occupancy is less than 20, there shall be a minimum of 
one water closet and one lavatory for each sex, to accomodate 
employees. 


3. Credit for Urinals. The number of urinals for men shall be 
not less than one-third (1/3) of the number of required water- 
closets. When provision is made for more than fifty (50) males, 
a credit of one (1) watercloset will be allowed for each urinal 
provided. 
(b) Churches (And other places of worship). In church  build- 
ings, not less than one (1) watercloset shall be provided for each 
three hundred (300) occupants of each sex; and not less than one 
(1) lavatory for every two (2) waterclosets provided. In no case 
shall there be less than one (1) watercloset and one (1) lavatory 
provided for each sex. 
(c) School Occupancy. In a school occupancy, plumbing fixtures 
shall be provided in accordance with Table 2 in 248 CMR 2.10. 
Additional lavatories installed in classrooms shall not affect the ratio 
of lavatories required for general toilet rooms. 
(d) Industrial Establishments, Factories, Warehouses, Foundries 
and Similar Establishments. In every industrial establishment, all 
toilet room facilities, including the number and type of plumbing 
fixtures, the floors, walls, windows, ceilings, lighting, ventilation, 
doors, partitions, design and location of all toilet rooms shall com- 
ply with the Rules and Regulations for Toilets in Industrial Estab- 
lishments as adopted by the Department of Labor and Industries. 
1. Separate Facilities. Where persons of both sexes are em- 
ployed together, separate toilet rooms shall be provided for each 
sex, and shall be plainly so designated. If a store or similar 
establishment is less than 500 square feet, only one toilet room 
shall be required for use by both sexes. 
2. Number of Waterclosets and Lavatories Required. The num- 
ber of shall be provided within reasonable access and in accord- 
ance with Table 2 in 248 CMR 2.10. 
3. Number of Urinals Required. Where more than ten (10) 
males are employed urinals shall be provided in the ratio of one 
(1) urinal to every forty (40) males, based upon the maximum 
number of persons employed at any one time. 
4. Number of Lavatories Required. The number of lavatories, 
washbowls or sinks shall not be less than one (1) to every 
thirty (30) persons, based upon the maximum number of persons 
entitled to use same at any one time. Twenty (20) inches of sink 
will be considered as an equivalent of one lavatory. 


12/31/80 Vol. 11 - ‘69 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


2.10: continued 


In special industries or departments where there is undue 
exposure to poisonous substances or liquids or where the work 
is especially dirty, one (1) lavatory or sink may be required for 
every five (5) persons, and in all cases a potable supply of hot 
and cold water shall be provided. 
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TABLE 3 
PLUMBING FIXTURES REQUIRED IN DORMITORIES 
1. One (1) toilet for each eight (8) occupants or portion thereof. 


For males, urinals may be substituted for one half the number of 
toilets required on the basis of one (1) urinal substituted for one 


(1) toilet. 

2. One (1) wash basin for each eight (8) occupants or portion 

thereof. 

os One (1) shower or bathtub for each eight (8) occupants or portion 
ereof. 


4. In a room with more than one (1) toilet, each toilet shall be sepa- 
rated by walls or partitions which afford privacy. 

5. Toilet, shower and handwash facilities shall be accessible from 
within the building and shall be so placed as to not require passing 
through any part of another dwelling unit or rooming unit. 

6. One (1) laundry tray for each fifty (50) persons. 

7. One (1) slop sink for each one hundred (100) persons. 

8. One (1) drinking fountain for each seventy-five (75) persons. 


TABLE 3A 
PLUMBING FIXTURES REQUIRED IN DETENTION FACILITIES 


1. A toilet and handwash sink in each cell in which a person is locked 4 
for any part of a twenty-four (24) hour day. 

2. The sink shall be connected to the hot and cold water systems. 

3. Where individual facilities are not required by number one above, 

there shall be one (1) toilet and one (1) handwash sink for each six 

(6) inmates. Urinals may be substituted for one third (1/3) of the re- 

quired male toilets. 

4. There shall be one (1) shower or bathtub for each six (6) inmates. 
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2.10: continued 


(e) Other Establishment Occupancy Requirements. In every estab- 
lishment, except industrial establishment and establishments where 
one (1) person is employed or works, plumbing fixtures shall be 
provided within reasonable access and in accordance with Table 4 in 
248 CMR 2.10. Where two (2) or more persons are employed or 
work, separate waterclosets and lavatories, plainly marked, shall be 
provided for each sex. The minimum number of plumbing fixtures 
for each sex shall be determined by the maximum number of persons 
of that sex which has access to such facilities at any time. 


TABLE 4 
PLUMBING FIXTURES REQUIRED 


FOR NON-INDUSTRIAL ESTABLISHMENTS WHERE PERSONS ARE EMPLOYED 
(EXCEPT PLACES OF ASSEMBLY) 


Persons of Minimum Number Minimum Number 
Each Sex of Water Closets* of Lavatories 
1-15 1 1 
16-35 2 2 
36-55 3 2 
56-80 4 g 
81-110 5 3 
111-150 6 4 
More than 200. One (1) per 40 additional persons. 


* Note: Where urinals are provided for men and women, one (1) water 
closet less than the number specified may be provided for each urinal 
installed, except that the number of water closets in such a case 
shall not be reduced to less than two-thirds (2/3) of the minimum 
specified. 


(f) Location of Facilities. In every establishment where only one 
(1) person is employed or works, one (1) water closet and one (1) 
lavatory for use of its tenant shall be provided within a reasonable 
distance, not to exceed three hundred (300) feet. In all other 
establishments, toilet facilities shall be located within the premises 
and shall not be accessible from an adjoining establishment. 

(g) Minimum Facilities for Accredited Bathing Beaches. The num- 
ber of plumbing fixtures required for oaeh sex at an accredited 


bathing beach shall be in compliance with Table 5 in 248 CMR 2.10. 


TABLE 4A 
PLUMBING FIXTURES REQUIRED INDUSTRIAL ESTABLISHMENTS 
Minimum Number Minimum Number 
Persons of Each Sex of Water Closets Persons of Each Sex of Lavatories 
1- 10 1 lenis 1 
ll- 25 2 16- 35 z 
26- 50 3 36- 60 3 
Si- 75 4 61- 90 4 
76-100 5 91-125 5 
101-150 7 
151-200 8 
More than 200 one (1) per 25 More than 125 one (1) per 
additional persons additional persons 
*Note - Where urinals are provided, one water closet less than the number 


specified may be provided for each urinal installed, except that the number of 
water closets in such a case shall not be reduced less than two-thirds (2/3) of 
the minimum specified. 
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2.10: continued 


**In a multiple use lavatory, 24 lineal inches of wash sink or 20 inches of a 
circular basin, when provided with water outlets for each space, shall be consi- 
dered equivalent for one (1) lavatory. 


TABLE 5 


Minimum Number of Plumbing Fixtures Required at Accredited Bathing Beaches 


No. of 
Persons 


Less than 
1000 
Over 1000 


Water Closets Lavatories Showers (optional) 
Male Female Urinals Male Female Male Female 
2 2 May be 2 2 1 1 


Add 1 for every substituted Add 1 for every Add 1 for every 


1000 persons in for 1/3 of 1000 persons in 1000 persons in 
excess of 1000 the water excess of 1000 excess of 1000 
closets for 
each sex 


(h) Facilities for the Physically Handicapped Person. 
1. Authority. Plumbing fixtures for the physically handicapped 
shall be installed in conformance with the most recent rules 
adopted by the Architectural Barrier Board. 
2. Scope. The provisions of these rules and regulations are 
designed to facilitate the use of certain buildings * for the 
physically handicapped. 
(i) Toilet Rooms for Public Use. Toilet rooms accessible to the for 
public which have two (2) or more water closets or urinals or two 
(2) or more thereof in combination, shall have a floor drain and a 
valved hose bibb connection equipped with an approved backflow 
preventer, for the purpose of flushing and/or sanitary hosing. 
Said floor drain shall be of an approved design, shall be installed 
in the vicinity of the urinal(s) and at a grade to permit floor 
drainage to it from all directions. 
(j) Deluge Showers. Deluge showers shall be installed in every 
school chemistry laboratory classroom or any room used for similar 
purposes wherein flammable liquids and open flame devices are used 
in conformance with the most recent regulations adopted by the 
Board of Fire Prevention. 


2.11: Hangers and Supports 


9/30/80 


(1) General. Piping shall be installed with provisions, when nec- 
essary, for expansion, contraction or structural settlement. 


(2) Material. Hangers, anchors, and supports shall be of metal or 
other material of sufficient strength to support the piping and its 
contents except that piers may be of concrete, brick, or other ap- 
proved material. 


(3) Attachment to Building. Hangers and anchors shall be securely 


attached to the building at sufficiently close intervals to support the 
piping and its contents. 
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continued 


(4) Intervals of Supports. 

‘(a) Vertical Piping. Vertical pipe of the following materials shall 

‘be supported at not more than the distance intervals shown: 

1. Cast iron soil pipe -- at base and at each story height. 
2. Threaded pipe (SPS) -- every other story height. 
3. Copper tubing -- at each story height but not more than 
10-foot intervals. 
4. Plastic (PVC) pipe at each story height, but not more than 
10 foot intervals and elsewhere as required to maintain proper 
alignment. 
5. Stainless steel tubing at each story height but not more than 
10 foot intervals. 

(b) Horizontal Piping. Horizontal pipe of the following materials 

shall be ainowaes at not more than the distance intervals shown. 
1. Cast iron soil pipe -- 5 foot intervals except that where 
10-foot lengths of cast iron soil pipe are used, 10-foot intervals 
between supports are acceptable. 
2. Threaded pipe -- 12-foot intervals. 
3. Copper tubing (1 1/4 inch or less) -- 6-foot intervals. 
4. Copper tubing (1 1/2 inch or over) -- 10-foot intervals. 
5. Plastic (PVC) pipe (1 1/2" or less) -- 3-foot intervals, (2" 
or over) --- 4-foot intervals, (Refer to 248 CMR 2.06(2)(n)7.). 
6. Stainless Steel Tubing (1 1/4" or less) -- 6-foot intervals. 
7. Stainless Steel Tubing (1 1/2" or over) -- 10-foot intervals. 


(5) Base of Stacks. Bases of cast iron stacks shall be supported on 
concrete, brick laid in cement mortar, metal brackets attached to the 
building, or by other methods approved by the Inspector of Plumbing. 
Other piping material shall be so anchored as to take the load off the 
stack at the base. 


(6) Piping in Masonry. Piping which is installed in and parallel to 
the faces of reinforced concrete or masonry walls shall be installed in 
adequately sized pipe spaces contained in the concrete or masonry 
walls. Said pipe spaces shall be accessible, or it shall be otherwise 
installed free of the reinforced concrete or masonry. 


2.12: Indirect Waste Piping 


9/30/80 


(1) Indirect Wastes Required. 
(a) Food Handling Establishments. In the case of food handling 


establishments engaged in the storage, preparation, selling, serv- 
ing, processing, or otherwise handling food, indirect waste piping 
shall be provided for refrigerators, refrigerator coils, walk-in 
freezers, ice boxes, ice making machines, steam kettles, steam 
tables, potato peelers, egg boilers, coffee urns, and similar types 
of enclosed equipment. Dishwashing sink and open culinary sinks 
are excluded from this requirement. The indirect waste shall 
discharge through an air gap or air break into a trapped and 
vented receptor except that an air gap is required where the indi- 
rect waste pipe may be under vacuum (less than atmospheric pres- 
sure). 

(b) Connections from Water Distributions System. Indirect waste 
connections shall be provided for drains, overflows, or relief lines 
from the water distribution system by means of an air gap. 

(c) Sterilizers. Appliances, devices, or apparatus such as stills, 
sterilizers and similar equipment requiring waste connections and 
used for sterile materials shall be indirectly connected by means of 
an air gap. 

(d) Drips or Drainage Outlets. Appliances, devices or apparatus 
not sagalaret classed as plumbing fixtures but which have drips or 
drainage outlets, may be drained by indirect waste pipes discharg- 
ing into an open receptacle through either an air gap or air break. 
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continued 


(e) Clear Water Wastes. Water lifts, expansion tanks, cooling 
jackets, sprinkler systems, drip or overflow pans, or similar de- 
vices which waste clear water only, when emptying into the building 
drainage system, shall discharge through an indirect waste by 
means of an air gap. 

(f) Swimming Pools. Pipes carrying waste water from swimming or 
wading pools including pool drainage, back wash from filters, water 
from scum gutter drains or floor drains which serve walks around 
pools, shall be installed as an indirect waste. Circulation pumps 
may be utilized to lift waste water when the indirect waste line is 
below the sewer grade. The indirect waste shall discharge into the 
drainage system through an air gap. 

(g) Pressure Tanks, Boilers and Relief Valves. The drains from 
pressure tanks, boilers, relief valves and similar equipment when 
connected to the drainage system shall discharge through an indi- 
rect waste by means of an air gap. 


(2) Air Gap or Air Break Required. All indirect waste piping shall 
discharge into the building drainage system through an air gap or air 
break, as set forth in 248 CMR 2.12(1) of this Code and in no in- 
stance shall the indirect waste be trapped ahead of the air gap or air 
break. 
(a) Methods of Providing an Air Gap. The air gap between the 
indirect waste and the pats drainage system shall be at least 
twice the effective diameter of the drain served and shall be pro- 
vided by one of the following methods: 
1. To a Receptor: Extend the indirect waste pipe to an open, 
accessible individual waste sink, floor drain, or other suitable 
fixture which is properly trapped and vented. The indirect 
waste shall terminate a sufficient distance above the flood level 
rim of the receiving fixture to provide the required air gap, and 
shall be installed in accordance with this Code. 
2. To the Inlet Side of Trap: Provide an air gap in the drain 
connection on the inlet side of the trap which receives the waste 
from the indirect waste. 
(b) Methods of Providing an Air Break. When an air break is 
required between the indirect waste and the building drainage 
system, the distance to which the outlet of the indirect waste pipe 
extends below the flood level rim of the receptacle into which it is 
discharging shall be prescribed in this Code. 


(3) Receptors or Sumps. 
(a) Installation. Waste receptors or sumps serving indirect waste 


pipes shal] not be installed in any toilet room, nor in any inacces- 
sible or unventilated space such as a closet or storeroom. 

(b) Cleanout Location. If the indirect waste receptor is set below 
floor level, it shall be equipped with a running trap adjacent there- 
to with the trap cleanout brought level with the floor. 

(c) Strainers and Baskets. Every indirect waste receptor shall be 
equipped with a readily removable metal basket over which all 
indirect waste pipes shall discharge, or the indirect waste receptor 
outlet shall be equipped with a beehive strainer not less than 4 
inches in height. 

(d) Splashing to Be Prevented. All plumbing receptors receiving 
the discharge of the indirect waste pipes, shall be of such shape 
and capacity as to prevent splashing or flooding. 

(e) Domestic or Culinary Fixture Prohibited as Receptors. No 
plumbing fixture which is used for domestic or culinary purposes 
shall be used to receive the discharge of an indirect waste except 
that in a residence a kitchen sink is acceptable for use as a recep- 
tor for dishwashers and similarly a laundry tray as a receptor for a 
clothes washing machine. 
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continued 


(f) The Stand Pipe Receptors. The stand pipe receptor for an 
automatic clothes washer shall be installed in one of the following 
ways: 
1. The stand pipe receptor shall be individually trapped and 
vented provided that the stand pipe extends no more than 30 
inches nor less than 18 inches above its trap and in no case 
shall the trap be installed below the floor. 
2. The stand pipe receptor shall be installed in the cover of a 
floor drain provided the cover is tapped to receive the stand 
pipe. The size of the floor drain shall depend on the discharge 
rate of the automatic clothes washer or the floor area to be 
drained, whichever is greater. 


(4) Condenser Sumps. No steam pipe shall connect to any part of a 
drainage or plumbing system, nor shall any water above 150°F. be 
discharged into any part of a drainage system. Such pipes shall be 
connected by discharging into an indirect waste receptor connected to 
the drainage system. 


(5) Installation of Indirect Waste Piping. 
(a) Accessibility. Indirect waste piping shall be installed so as to 
permit ready access for flushing, cleaning, or replacement. 
(b) Material, Slope, Sizing, and Approval. 
1. The piping Tater to be used, its size and the slope at 
which it is installed shall meet the requirements of this Code. 
2. Any fixture or piece of equipment to be indirectly wasted 
that has a waste outlet smaller than 1 1/4 inches in diameter 


shall be connected to an indirect waste pipe on size larger than 
said outlet. 


(c) Indirect Waste Piping Described. 
1. Individual Indirect Waste. An indirect waste which connects 
to one waste outlet and extends to the receiver shall be classi- 
fied as an Individual Indirect Waste. 
2. Indirect Waste Main. An indirect waste which connects to 
more than one waste outlet and extends to the receiver shall be 
classified as an Indirect Waste Main. 
3. Indirect Waste Branch Main. A branch from an_ indirect 
waste main which connects to more than one waste outlet shall be 
classified as an Indirect Waste Branch Main. 
4. Indirect Waste Branch. An indirect waste which connects to 
one waste outlet and extends to either an indirect waste main or 
an indirect waste branch main shall be classified as an Indirect 
Waste Branch. 

(d) Traps. 
1. Where Not Permitted. A trap shall not be installed on an 
indirect waste main or on an indirect waste branch main. 
2. Where Permitted. On any indirect waste branch or indivi- 
dual indirect waste where it is necessary or desirable to prevent 
the flow of air from inside the indirect waste piping thorugh the 
indirect waste branch. 


(e) Air Circulation Through Indirect Waste Piping. 
1. Provision shall be made so that air can circulate freely 
through an individual indirect waste, and indirect waste main or 
an indirect waste branch main. 
2. Only an indirect waste branch may be trapped and when the 
trapping of indirect waste branch or branches will interfere with 
the free flow of air through the indirect waste main or branch 
main, additional ventilation outlets shall be provided to permit 
the free flow of air. 
3. An indirect waste stack receiving the discharge from fixtures 
on two or more floors shall be extended to the outer air as 
required for a stack vent. 
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(6) 


Multiple Occupancy. 
(a) When a system of indirect waste piping serves buildings or 


premises having more than one tenant occupancy, it shall be desig- 
nated as a "Central Indirect Waste System" and connection to it 
from separate tenant occupancies shall be designated as "Separate 
Indirect Waste Systems." 
(b) Separate indirect waste systems shall be connected to "Central 
Indirect Waste Systems" as follows: 
1. The indirect waste branch to a separate occupancy shall be 
trapped, and this trap shall serve as a secondary indirect waste 
receiver for the separate indirect waste system. 
2. The indirect waste branch to a separate occupancy may be 
from a horizontal indirect waste main or branch main, or from an 
indirect waste stack. 
(c)} Secondary Indirect Waste Receivers 
1. Traps serving secondary indirect waste receivers shall be 
protected from siphonage by adequate individual battery of stack 
vents. 
2. Vents on indirect waste piping systems shall not be con- 
nected to the vents of any other piping system but shall be 
extended separately to the outer air as required for stack vents. 


2.13: Special Wastes 
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(1) 


(2) 


General. 

(a) In no case shall corrosive liquids, spent acids, or other harm- 
ful chemicals which might destroy or injure a drain, sewer, soil or 
waste pipe, or which might create noxious or toxic fumes, or which 
interferes with sewage treatment processes, discharge into the 
plumbing system without being thoroughly diluted, neutralized, or 
treated by passing through a properly constructed and acceptable 
diluted or neutralizing device. Such devices shall be automatically 
provided with a sufficient intake of diluting water or neutralizing 
medium, so as to make its contents non-injurious before being 
discharged into the drainage system. 

(b) Systems shall be designed by a Registered Sanitary Engineer 
or other competent designer approved by the Board. The piping 
materials used must be those approved in this Section. The plans, 
specifications and design data shall be submitted to the Board of 
State Examiners of Plumbers for approval. 

(c) Materials hereinafter listed as approved are subject to the 
requirements of 248 CMR 2.13(1)(a) and 2.13(1)(b) above. They 
shall be properly joined and supported and shall be readily acces- 
sible for replacement and/or repair. 


Materials Approved. 
(a) Pipe and fittings constructed of a modified epoxy resin consist- 


ing of rigid thermosetting epoxy modified by a siliceous filler, and 
employing the use of a one piece shell stainless steel shell coupling 
with a mechanical joint, stainless steel coupling to be minimum No. 
304 type with a neoprene liner made of pure polytetrafluorethylene. 
(b) High silicon cast iron having the same dimensions as extra 
heavy cast iron pipe and fittings with hub and spigot joints caulked 
with acid-resisting packing and lead or high silicon cast iron pipe 
and fittings without hubs joined with mechanical joints consisting of 
an inner sealing sleeve of continuous one-piece cylindrical non- 
porous moulded and sintered polytetrafluorethylene which shall be 
covered with an intermediated sleeve of neoprene and fastened with 
an outer clamp constructed of 300 series stanless steel having two 
stainless steel bolts and nuts. 

(c) Low expansion chemical resistant glass pipe employing a one 
piece shell minimum 300 series stainless steel compression coupling 
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with Flourocarbon Polymer liners, component materials suitable for 
below grade installation shall be used for this purpose. Zytel Shell 
coupling for beaded ends and Zytel Shell coupling for beaded to 
plain ends. Stainless steel 300 series one-piece bead to beadless 
coupling. Below ground chemicals resistant glass pipe shall be 
sleeved with a rigid foam casing giving the pipe a diameter compa- 
rable at least to the outside diameter of a tightened coupling. 

(d) Schedule 40 type II virgin black polyethylene, manufactured in 
accordance with U. S. Government Department of Commerce Specifi- 
cations CS197-60 in all respects except O.D. tolerance, may be 
used. The O.D. of the pipe shall be a size suited to the Poly- 
fusion technique for heat-joining the pipe and fittings. Pipe shall 
be furnished in 20 foot straight lengths (coiled pipe will not be 
acceptable) with each length marked to show conformity with 
National Sanitation Foundation requirements. 

Fittings, traps and sinks shall be of virgin black polyethylene 
and shall conform to the requirements of Military specifications 
MILP22634 (Docks). They shall be molded and strain free. They 
shall have integrally molded threads and/or sockets for heat fusion 
to the pipe. The pipe and fittings must be from the same manu- 
facturer and must have passed a test for corrosive (acid) waste 
used by the National Sanitation Foundation. 

Pipe and fittings shall be joined by the polyfusion process of 
heat fusion which shall consist of placing a compression rubber 
band over the socket then heating the inside of the socket of the 
fitting and the outside surface of the pipe to fusion temperature on 
a heat fusion tool and then inserting the pipe into the fitting. 

Joints between polyethylene pipe and hub and spigot cast metal 
pipe shall be with a polyethylene coated manhoff and lead joint. 

Polyethylene system shall be supported in a continuous V-shape 

sheet metal channel of 18 gauge material galvanized or painted and 
shall be broken to a 90° angle at the midpoint with hangers to suit. 
The width of each size of the channel shall be: for 1%" pipe -- 
14", for 2" pipe -- 14", for 3" pipe -- 2%", for 4" pipe -- 3". The 
channel shall be supported at a maximum spacing of 8 feet for the 
1%" and 2" pipe and 10 feet for the 3" and 4" pipe. Fittings or 
couplings shall be placed in spaces between channel sections. 
(e) Schedule 40 or 80 Polypropylene Type I or Type Il by ASTM 
D2146 or Type Co-Polymer Polypropylene. Above slab use shall 
include fire retardant additives qualifying for a rating of S. E. 1 
by Subject 94 of the Underwriters Laboratories. 

Pipe shall be furnished in straight lengths and each length shall 
be marked with the manufacturer's name, date code, raw material 
and size. 

Fittings shall be manufactured by the same manufacturer as the 
pipe and from the same raw material. All pipe and fittings shall be 
manufactured from virgin raw material, with a maximum of 10% 
reprocess material from the same production run being allowed. 

Pipe and fittings shall be joined by any one of the following 
methods: 

1. The heat fusion technique that melts the outside diameter of 
the pipe and the inside diameter of the fitting hub, and upon 
the insertion of the pipe into the socket creates a weld. Tools 
used with this method must be thermostatically controlled electric 
heaters, set to a maximum temperature of 575°F. 
2. The heat fusion method utilizing a polymer coated copper 
coil, inserted between the pipe and fitting socket, with a steel 
clamp placed around the exterior of the fitting socket, and 
tightened steadily while low voltage electricity is applied to the 
coil, thereby heating the polypropylene. This method is not 
acceptable unless the external clamp is installed and tightened in 
accordance with the manufacturer's instructions. 

3. The joining method utilizing a mechanical coupling consisting 

of a polyolefin inner coupler with sealing ridges, knife edged 
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(3) 


inner stainless steel split rings, and an outside compression 

clamp, tightened to a minimum torque of 15 ft. lbs. on the stain- 

less steel bolts. The manufacturer's identification shall appear 

on each coupler. Each individual joint shall be capable of 50 

P.S.I., proven by test data from an independent testing agency. 

4. Mechanical connections between polypropylene pipe and 

fittings shall be by means of grooved pipe with heated polyethy- 

lene sealing ring snapped into groove and seated by means of 
threaded polyproplene nut on all fittings. Connections between 
polypropylene and other types of piping material shall be made 
with adapters according to manufacturer's recommendations. 

Pipe and fittings shall be Schedule 40 and be produced from 
flame retardant polypropylene having maximum average flame time 
of two seconds and maximum extent of burning of 20mm in accord- 
ance with ASTM D635. System shall be approved for corrosive 
waste by the National Sanitation Foundation, and pipe and fittings 
shall bear the NSF seal or logo. 

Installation shall be in accordance with the manufacturer's 
recommendations. Entire systems shall be installed free of stress 
and in proper alignment without strain. Horizontal supports 
shall be split ring or clevis type hangar spaced in accordance 
with manufacturer's recommendations. Vertical supports shall be 
standard riser clamps at each floor. 

(f) Saran Plastic Pipe and Fittings shall be Schedule 80 wall thick- 
ness. Saran composition shall be Type Q-2 heat stabilized polyvinyl- 
idene chloride plastic. Fittings shall be of the exact same material 
and have a wall thickness equal to or greater than the wall thick- 
ness of pipe of the same size. Fittings threads shall conform to 
American Standard Taper Pipe Thread, ASA B2.1. 

Pipe and Fittings shall be clearly marked or embossed so as to 
show material name and manufacturer's name trademark. 

Threaded joints are to be made up using a Teflon tape, or 

similar material. Hanger spacing shall not exceed 3 feet for 1%" 
size, 4 feet for 2" size, and 8 feet for 3" size. Strap wrenches 
should be used in lieu of Stillsons. 
(g) Saran Lined Pipe shall consist of standard Schedule 40 steel 
pipe jacket which has been swaged or cold shrunk into a Saran 
plastic liner, so that the liner is mechanically locked into the steel 
jacket and such that steel pipe and liner expand or contract as a 
unit. 

Fittings are to be Cast Iron screw type into which the Saran 
plastic has been injection molded and mechanically locked therein. 

Saran liner material is to be Type Q-2 heat stabilized polyvinyli- 
dene chloride plastic. Liner thickness in pipe and fittings must be 
a minimum 1/8" thick. 

Joining of pipe and fittings is to be in strict accordance with 
manufacturer's recommendations, using a Saran elastomer gasket 
material especially moulded for the purpose, with joint being se- 
cured so as to compress the gasket. 

Supporting hangers are to have a maximum spacing of 10 feet, 
all pipe sizes. 

(h) Fixtures made of stainless steel may be used provided they are 
certified and guaranteed by the manufacturer and owner to the 
Administrative Authority that such fixtures are suitable and durable 
in respect to the liquids which are to be wasted through them. 


Vents Serving Corrosive Wastes. Vent pipes shall not be con- 


nected to vents of the sanitary system but shall be extended through 
the roof separately with acid resisting pipe. Acid resisting vent pipes 
from a fixture or group of fixtures may be installed to a point not less 
than five feet above the flood level rim of the fixture or fixtures 
served and extended from that point with cast iron pipe with approval 
from the Board of State Examiners of Plumbers and Gas Fitters. 
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Galvanized steel, wrought iron, copper, brass, PVC, ABS or stainless 
steel shall not be used in any part of the vent pipe system. 


(4) Underground Use. The materials specified under 248 CMR . 
aia3 , 2.13(2)(c) and 2.13(2)(e) are approved for use below 
grade. All other materials referred to in this Section shall require the 
approval of the Board of State Examiners of Plumbers and Gas Fitters . 
for underground use. 


(5) New Construction. In new construction, regardless of size or 
number of fixtures contained in any installation, the system receiving 
the discharge of corrosive liquids shall drain separately from the other 
parts of the building plumbing system and shall terminate at a point 
beyond five feet from the outer face of the exterior foundation wall in 
the building drain. Neutralizing devices, where required, may be 
installed in the most convenient location in the drain line. See 248 
CMR 2.13(7). 


(6) Plumbing Layouts for Laboratory Sinks and Tables. 

(a) General. The installation x waste and venting system for 

piping handling corrosive liquids shall be the same as sanitary 

waste and vent piping, except as modified in this Section of the 

Code. 

(b) Traps. 
1. P traps, running traps, or drum traps may be used when 
the branch drain to fixture trap can be installed at a slope not 
exceeding 4 inch per foot. 
2. Drum traps shall be used when the branch from drain to 
fixture trap is installed at a slope greater than 4 inch per foot. 
3. The minimum size of trap shall be 2 inch where the de- ( 
veloped length of branch from the main drain to the trap ex- 
ceeds 30 inches. 
4. All traps shall be installed on same floor as fixture it serves 
if possible. 
5. Two compartment sinks in which the strainer outlets do not 
exceed 30" center to center may be connected to one trap. 
6. Three compartment sinks in which the strainer outlets do not 
exceed 30" center to center (60" total) may be connected to one 
trap provided the trap is located under the center sink outlet. 
7. Any combination of two or three separate sinks of any type 
that meet the requirements as described above may be connected 
to one trap provided the separate sinks are all located in the 
same room. 
8. A trap serving a hood or similar type piece of enclosed 
equipment may not be used to serve another fixture outside the 
hood enclosure and more than one hood may not be served by 
the same trap. 


Ac) Individual Venting of Traps. 
1. Individual vents shall provided whenever a battery waste 


and vent system is not being used or when the developed length 
of branch waste from main drain to trap inlet on such a system 
exceeds 10 feet. 
2. When more than one fixture is served by a single continuous 
waste and vent, the branch fittings to receive the discharge 
from traps need not be at the same elevation. 
3. Individual vents shall be provided in all cases where the 
developed length of branch to a fixture trap exceeds ten feet 
except as hereinafter described for floor drains. 

(d) Battery Systems of Waste and Vent Piping. 
1. The main horizontal branc rain shall be one pipe size 
larger than that required by the fixture units connected to it. 
(Figure cup sinks as one fixture unit.) Horizontal piping size { 
3" and smaller shall have a minimum slope of 4" per foot. 
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(7) Sizing of Acid Neutralizing Sumps. The normal laboratory sink 
will produce on the average about 10 gallons per hour of effluent and 


2. In battery venting, the vent shall be connected to the main 
drain between the last and the second last branches to fixture 
traps, and a relief vent shall be connected to the main drain 
between the waste stack and the first branch to fixture trap on 


all but the highest connection to a stack. 


3. Additional relief vents are required on battery systems of 
waste and vent piping when the total number of traps served on 
any one main drain or branch main drain exceeds six, and each 
additional relief vent may serve from one to five additional 
traps. Minimum size of relief vents shall be two inches. Any 
branch from a main battery waste which has a separate trap vent 
may be considered as a relief vent and every branch waste 
having a developed length exceeding ten feet shall be individ- 


ually vented. 


4. The vent for a main battery waste may be half the size of 


the horizontal branch drain. 
(e) Location of Piping. 
1. Wherever practical, battery systems of waste and vent piping 


shall be located on the same floor on which the fixtures occur, 
in accessible pipe spaces, along walls, partitions, or other 


suitable location as determined by building conditions. 


2. Floor drains may be connected to the horizontal main battery 
drain with traps below the floor, the minimum size of branch 
shall be not less than three inches and the main branch to which 
floor drain waste is connected need not be larger than the 
branch to the floor drain. A separate trap vent is not required 
unless the developed length from centerline of main battery 
waste to centerline of floor drain trap inlet exceeds fifteen feet. 
Floor drain traps shall be included in determining relief vent 


requirements. 


3. Whenever the main horizontal branch of battery waste piping 
is above the floor on which the fixtures occur, either a drum 
trap or a P trap may be used and a cleanout shall be installed in 


the vertical waste above the floor. 


this is the basis which should be used to size the acid sump. 


The smallest size sump to be used should have a capacity of 5 
gallons which will handle a single laboratory sink or a small cup sink. 
The capacity of the sump shall be sized by that portion of the sump 


below the invert of the outlet. 


To size a sump for more than one sink, the following Table should 


be used: 
TABLE 1 
No. of Sinks Tank Capacity Minimum Inlet 
Handled in Gallons and Outlet Size 
1 5 2 
4 15 2 
8 30 3 
16 55 4 
25 100 4 
40 150 4 
60 200 6 
75 250 6 
100 350 6 
150 500 6 
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The neutralizing material to be used shall be marble or limestone in 
pieces of not less than 1" and not more than 3" in size. 


These materials should be either calcium or magnesium carbonate or 
both. 


In the average school or college laboratory, fresh limestone need be 
added only at the beginning of each term. 


The neutralizing medium used must fill the sump from the bottom to 
the invert of the inlet and each sump must have a chamber vent the 
same size as inlet and outlet. 

It is not necessary to add water for dilution. 


Sumps should be vented and the vent size should be the same as 
the size of the waste pipe. 


MATERIALS OF SUMPS: 


(1) Polyethylene (4) Vulcathene 
(2) High Silicon Cast Iron (5) Polypropelene 
(3) Ceramics (6) Glass 


The use of materials other than those specified above must be 
approved by the Board of State Examiners of Plumbers. 


(8) Discharge of Waste Through Troughs. The use of troughs to 
receive waste discharge in a building shall be subject to the approval 


of the Board of State Examiners of Plumbers. 


(9) Direct Connections of Steam Exhaust, Blow-Offs and Drip Pipes. 

(a) A steam exhaust, blow-off, or drip pipe shall not be directly 
connected to a building drainage system but shall first pass 
through a blow-off tank as shown in Blow-off Tank Sketch in this 
Code. Such waste water when it is discharged into a building 
drainage system shall have a temperature of not more than one 
hundred and fifty degrees Fahrenheit. 
(b) Steam condensate which is to be discharged to the drainage 
system shall be provided with automatic cooling facilities to reduce 
the temperature of the water to a maximum temperature of 130 
degrees F. These facilities shall include storage so that heat may 
be dissipated and cooling water when required shall be added by 
use of a thermostatically controlled device and only that portion of 
condensate about to be discharged to the drainage system shall be 
cooled. 

The above applies particularly to systems of steam supply in 
which the steam condensate is discharged to waste rather than 
being returned to the steam generating plant such as steam sup- 
plied from street mains or from remote central steam generating 
plants. 


Water Supply and Distribution 
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(1) Potable Water Supply. 

(a) Buildings. Every building equipped with plumbing fixtures 
and used for human occupancy or habitation shall be provided with 
a potable supply of cold water in the amounts and at the pressures 
specified in 248 CMR 2.14. For permanent residences or buildings 
in which people are employed, hot water shall be provided. 

(b) Use of Non-Potable Water Prohibited. Only potable water shall 
be accessible to plumbing fixtures supplying water for drinking, 
bathing, culinary use or the processing of food, medical or pharma- 
ceutical products. 
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Water Service. The water service pipe shall be of sufficient size 
furnish water to the building in the quantities and at the pressure 


required elsewhere in this Code. It shall, in no case, be less than 


3/4 


inch nominal diameter. Methods for sizing the water service pipe 


~~ shall be the same as required in 248 CMR 2.14(3), Designing and 
Sizing the Building Water Distribution System. 


Mi (3) 
: 


Designing and Sizing the Building Water Distribution System. 
(a) Methods to Be Used. The design of the building hot and cold 
water distribution system shall conform to good engineering practice 
and methods. Methods used to determine pipe sizes shall be the 
procedure as set forth in Appendix "D" of the United States Public 
Health Service publication #1038, or a system designed by a regis- 
tered professional engineer, or computation using TABLES 1,2, and 
3, in 248 CMR 2.14. (An example of the use of these tables is 
shown following TABLE 3 in 248 CMR 2.14). 

1. The minimum size of a fixture supply pipe shall be in 

accordance with TABLE 1 in 248 CMR 2.14. 

2. From the size and number of fixture supply lines, the build- 

ing service, main and distribution piping may be determined from 

TABLES 1, 2, and 3 in 248 CMR 2.34, 

3. In order to size the hot and/or cold water main for a build- 

ing, they must be computed on an individual basis. 


TABLE 1 


MINIMUM SIZES OF FIXTURE WATER SUPPLY LINES 
AND FACTOR VALUES 


Nominal Factor 
TYPE OF FIXTURE OR DEVICE Pipe Size Value 
(inches ) 
Bathtubs 1/2 ” 
Combination sink and tray Ve? 2 
Drinking fountain 3/8 1 
Dishwasher (Domestic) ri 3 
Kitchen sink, residential 1/2 2 
Kitchen sink, commercial 3/4 6 
Lavatory 1 3/8 1 
Laundry tray, 1, 2, or 3 compartments 172 2 
Shower (single head) yee! 2 
Sinks (service, slop) ie 2 
Sinks flushing rim 3/4 6 
Urinal (flush tank) lpi 2 
Urinal (direct flush valve) 3/4 6 
Water closet (tank type) 3/8 1 
Water closet (flush valve type) 1 12 
Hose bibbs 1/2 2 
Wall hydrant 1/2 2 


Note 1: If washing machine connections are used in place of laundry 
tray, use laundry tray pipe sizes in determining capacity values. 
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TABLE 2 


Occupancy 
Use 


RESIDENTIAL 
One (1) or two (2) family dwelling 
Multi-Residential 
Hotel 


SCHOOL 
General 
Shower Room 


INSTITUTIONAL 
General 


ASSEMBLY 
General 
Restaurant, cafe 
Club House 


BUSINESS AND MERCANTILE 
General 
Laundry 


INDUSTRIAL 
General, exclusive of 
process piping 


Demand 
Factors 


ooo 
Ww 
uw 


oo & 
~ 
i) 


0.90 


A demand factor (Table 2 in 248 CMR 2.14) may be applied to deter- 
mine the minimum pipe size for building service, main and distribution 


system piping. 


TABLE 3 


CAPACITY VALUES FOR SERVICE, MAINS, 


RISERS AND/OR BRANCHES 
Nominal Pipe or 
Tubing Sizes 
(inches) 
3/8 
1/2 
3/4 


1/4 
1/2 


1/2 


1/2 
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Capacity 
Value 
a 
1.1 to-4 
4.1 to 9 
9.15 te 16.5 
16.6 to 28 
28 Ae 
55.19 te 107.5 
107.6 to 182.5 
182.6 to 287.5 
287.6 to 425 
425.1 to 700 
700.1 to 1100 
1100.1 to 1300 
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EXAMPLE: 


Use of Tables 1, 2 and 3 in 248 CMR 2.14 to determine size of the cold water main 
for a one family residence having the following fixtures: 


REM AMEE ORADS: ON Gis odes a 2 Water closets (Tank type) 
ga ee re 2 Lavatories 
Sete Cie TL . Sidis sa oe Wie <bis 1 Bathtub 
SSE a ee ee ee 1 Shower Stall 
re i ee 1 Laundry Tray 
DERTSIENE GS CASLB SKE le «seve 2 oss 1 Dishwasher (Domestic) 
eI. wis 2s shes aie. 1 Kitchen Sink 
STR 696 Wl uiasiis.o 93 0 6.0.2 2 Wall Hydrants 
FACTOR VALUES (From Table 1 in 248 CMR 2.14) 
HOT COLD 
A (2) Water Closets (tank type) X 1 = Zz 
B (2) Lavatories X 1 2° 2 
C (1) Bathtub 2 2 
D (1) Shower Stall 2 2 
E (1) Laundry Tray 2 2 
F (1) Dishwasher (Domestic) 2 
G (1) Kitchen Sink 2 2 
H (1) Wall Hydrant 4 
TOTAL 12 16 = 28 


Table 14.3.1.b. indicates a Demand Factor of 0.50 for a one (1) or two 
(2) family dwelling. 


Multiplying the total Factor Value of 28 by the Demand Factor of 


0.50 results in a Capacity Factor of 14.0 


A Capacity Factor of 14 lies between 9.1 and 16.5 in Table 14.3.1.c 


and related pipe size is 1. 
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(b) Size of Fixture Supply. The minimum sizes of a fixture sup- 
ply pipe shall be as shown in Table 1 in 248 CMR 2.14 -- Minimum 
Sizes of Fixture Supply Pipes. The fixture supply pipe shall be 
extended to within at least 30 inches of the point of connection to 
the fixture. 
(c) Water Hammer. All building water supply systems in which 
quick acting valves are installed shall be provided with devices to 
absorb high pressures resulting from the quick closing of these 
valves. These pressure absorbing devices shall be either air cham- 
bers, provided with a means for restoring the air should the cham- 
bers become waterlogged or approved mechanical devices. Water 
pressure absorbers shall be placed as close as possible to the quick 
acting valves and shall be accessible for maintenance or replacement. 
1. Air Chambers: Standard air chambers may be installed at 
the ends of long pipe runs or near batteries of fixtures. 
2. Mechanical Devices: Where mechanical devices are used, the 
manufacturer's specifications shall be followed as to location and 
method of installation. 
(d) Inadequate Water Pressure. Whenever water pressure from the 
street main or other source of supply is insufficient to provide flow 
pressures at fixture outlets as required under 2.48 CMR 2.14(3)(g), 
a booster pump and pressure tank or other approved means shall be 
installed on the building water supply system. 
(e) Variable Street Pressures. Where street main pressures fluc- 
tuate, the building water distribution system shall be designed for 
the minimum pressure available. 
(f) Supply Demand. The supply demand in gallons per minute in 
the building water distributing system shall be determined on the 
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basis of the load in terms of supply fixture units and of the rela- 
tionship between load and supply demand. 

(g) Minimum Pressures Required in Water Distribution System. 
Based on the minimum static water pressure available, pipe sizes 
shall be selected so that under conditions of peak demand a mini- 
mum flow pressure at the point of discharge shall not be less than 
shown in Table 4 in 248 CMR 2.14 -- Minimum Flow Pressure and 
Flow Rates. In determining minimum pressures at the outlets, 
allowance shall be made for the pressure drop due to friction loss. 
Backflow preventers shall not be required on manually controlled 
water lines to residential type steam and/or gravity fed hot water 
space heating stystems. 


TABLE 4 
MINIMUM FLOW PRESSURE AND 
FLOW RATES 
LOCATION FLOW FLOW 
PRESSURE RATE, 
p-s.1. g-p-m. 
Ordinary basin faucet 8 2.0 
Self-closing basin faucet 8 aia 
Sink faucet, 3/8 inch 8 AGS 
Sink faucet, 1/2 inch 8 4.5 
Bathtub faucet 8 6.0 
Laundry tub cock, 1/2 inch 8 520 
Shower 8 0 
Ball-cock for closet 8 3.0 Y 
Flush valve for closet 15=20 1535 
Flushometer valve for urinal 15 To. 0 
Drinking fountains 15 0.75 
Sill cock-wall hydrant 10 5.0 


Note 1: Wide range due to variation in design and type of closet. 


(h) Excessive Water Pressure. When street main exceeds 80 p.s.i., 
an approved pressure reducing valve shall be installed in the water 
service pipe near its entrance to the building to reduce the water 
pressure to 80 p.s.i. or lower, except where the water service pipe 
supplies water directly to a water pressure booster system, an 
elevated water gravity tank, or to pumps provided in connection 
with a hydropneumatic or elevated gravity water supply tank sys- 
tem. Pressure at any fixture shall be limited to no more than 80 
p.s.i. under no-flow conditions. 


Systems designed by a registered professional engineer shall be 
accepted and said engineer shall be responsible for the safety and 
performance of such designed system. 


(4) Installing The Building Water Distribution System. 
(a) Meter Valve. A gate valve or other full-way valve shall be 


installed in the line on the discharge side of each water meter. 
The valve shall not be less in size than the building water service. 
(b) Riser Valves. Except in single family dwellings, a valve shall 
be installed at the foot of each water supply riser. In multistory 
buildings, a valve shall be installed at the top of each water supply 
downfeed pipe from a booster system. 
(c) Valves in Dwelling Units. If individual fixtures valves are not 
installed in two-family or multiple family dwelling units, one or more 
control valves shall be provided so that the water to any unit may 
be shut off without stopping flow of water to other units. These ‘ 
valves shall be readily accessible inside the unit controlled. 
(d) Individual Fixture Valves. In occupied buildings other than 
dwellings, the water service line to each fixture or other piece of 
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(5) 


9/30/80 


equipment shall be provided with a valve or fixture stop to shut off 
the water to the fixture or to the room in which it is located. All 
sill cocks and wall hydrants shall be separately controlled by a 
valve inside the building. 

(e) Tank Controls. Supply lines from pressure or gravity tanks 
shall be valved at or near the tanks. 

(f) Water Heating Equipment Valve. The cold water branch _ to 
each hot water storage tank or water heater shall be provided with 
a valve located near the equipment and above the top of the tank. 
(g) Valves to Be Accessible. All water supply control valves shall 
be placed so as to be accessible for service and maintenance. All 
concealed tub or shower valves shall be provided with renewable 
seats. 

(h) Control Valve Design. Except to _ single fixtures, control 
valves on all water lines, shall, when fully opened, have a cross 
sectional area not less than the cross sectional area of the line in 
which they are installed. 

(i) Draining Systems. Drain cocks or valves shall be provided at 
all low points so that every portion of the water piping system can 
be drained. 


Water-Pressure Booster Systems. 
(a) Water Pressure Booster Systems Required. When water pres- 
sure in the public water main or dividual water supply system is 
insufficient to supply the probable peak demand flow to all plumbing 
fixtures and other water needs freely and continuously with the 
minimum pressures and quantities, specified in or elsewhere in this 
Code and in accordance with good practice, the rate of supply shall 
be supplemented by: 

1. A gravity water tank. 

2. A hydro-pneumatic pressure booster system. 

3. A tankles pressure booster installed in accordance with 248 

CMR 2.14(5)(e). 
(b) Ss ort. All water supply tanks shall be supported in accord- 
ance with the building code or other regulations which apply. 
(c) Covers. All water supply tanks shall be covered to keep out 
unauthorized persons, dirt, and vermin. The covers of gravity 
tanks shall be vented with a return bend vent pipe having an area 
not less than the area of the down feed riser pipe and the vent 
shall be screened with corrosion resistant screen of not less than 16 
x 20 mesh. 
(d) Overflows for Water Supply Tanks. Each gravity or suction 
water supply tank shall be provided with an overflow having a 
diameter not less than shown in Table 5 in 248 CMR 2.14 -- "Sizes 
of Overflow Pipes for Water Supply Tanks." The overflow outlet 
shall discharge above and within not less than six (6) inches of a 
roof or roof drain, floor or floor drain or over an open water sup- 
plied fixture. The overflow outlet shall be covered by a corrosion 
resistant screen of not less than 16 x 20 mesh to the inch and by %4 
inch hardware cloth or shall terminate in a horizontal angle seat 
check valve. Drainage from overflow pipes shall be directed so as 
not to freeze on roof walkways. 
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SIZES OF OVERFLOW PIPES FOR 
WATER SUPPLY TANKS 


Maximum Capacity of Water Diameter of 
Supply Line to Tank Overflow Pipe 
(inches ID) 
0-50 gpm 2 
51-100 gpm 2% 
101-165 = gpm 3 
166-355 gpm 4 
356-640 gpm 5 
641-1,040 gpm 6 
Over 1,040 gpm 8 


(e) Low Pressure Cut-Off Required on Booster Pumps. When 
a booster pump is used on a water pressure booster system and the 
possibility exists that a positive pressure of 10 psi or less may 
occur on the suction side of the pump, there shall be installed a 
low pressure cut-off on the booster pump to prevent the creation of 
a vacuum or negative pressure on the suction side of the pump, 
thus cutting off water to other outlets. 

(f) Potable Water Inlet Control and Lo@ation. Potable water inlets 
to gravity tanks shall be controlled by a ballcock or other automatic 
supply valve so installed as to prevent the tank from overflowing. 
The inlet shall be terminated so as to provide an accepted air gap 
but in no case less than 4 inches above the overflow. 

(g) Tank Drain Pipes. Each tank shall be provided at its lowest 
point with a mated pipe to permit emptying the tank which shall 
discharge as required for overflow pipes and not smaller in size 
than shown in Table 6 in 248 CMR 2.14 -- "Sizes of Drain Pipes for 
Water Tanks." 


TABLE 6 
SIZES OF DRAIN PIPES FOR WATER TANKS 
TANK CAPACITY DRAIN PIPE 
(gallons) (inches) 
Up to 750 
751 to 1,500 1 
1,501 to 3,000 2 
3,001 to 5,000 2, 
5,001 to 7,500 3 
Over 7,500 4 
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(h) Prohibited Location of Potable Supply Tanks. Potable water 
gravity tanks or manholes of potable water pressure tanks shall not 
be located directly under any soil or waste piping. 

(i) Pressure Tanks -- Vacuum Relief. All potable water pressure 
tanks shall be provided with a vacuum relief valve at the top of the 
tank which will operate up to a maximum water pressure of 200 psi 
and to a maximum water temperature of 200°F. The minimum size* 
of such vacuum relief valves shall be 1/2 inch. Valves marked with 
the A.G.A. symbol and listed by the American Gas Association 
Laboratories will be considered in compliance with this Section. 
Valves shall have a minimum 1/2 diameter orifice and the air inlet 
opening on any vacuum valve shall not be smaller than the nominal 
pipe size of the valve. 

*Note: Vacuum relief valves shall be sized so as to have a cross 
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sectional area equal at the valve seat not less than one pipe size 
smaller than the cold water supply. Vacuum relief valves may be 
installed in multiples. 

(j) Pumps and Other Appliances. Water pumps, filters, softeners, 
tanks ind all other aes and devices used to handle or treat 
potable water shall be protected against contamination. 


Protection of Potable Water Supply. 
(a) General. A potable water supply system shall be designed, 


installed and maintained in such manner as to prevent contamination 
from nonpotable liquids, solids, or gases from being introduced into 
the potable water supply thorugh cross connections or any other 
piping connections to the system. 
(b) Identification of Potable and Nonpotable Water. In all build- 
ings where dual water distribution systems, one potable water and 
the other nonpotable water, are installed, each system shall be 
identified either by color or metal tags. 
1. Color Marking. When color marking is used, potable water 
lines shall be painted green and nonpotable water lines shall be 
painted yellow. This requirement may be met by painting 3 inch 
wide bands green or yellow at intervals of not more than 25 feet 
and at points where piping passes through walls, floors or roofs 
in which case the bands shall be applied to the piping on both 
sides of the walls and both above and below the floor or roof. 
Points of outlets for nonpotable water shall be marked with a tag 
or color coded. 
2. Metal Tags. When tags are used, potable water lines shall 
be identified by 3-inch diameter metal tags bearing the legend 
SAFE WATER in letters not less than 1/2 inch in height. 

Nonpotable water lines shall be identified by firmly attached 
metal tags having the shape of a 4-inch equilateral triangle 
bearing the legend WATER UNSAFE in letters not less than 7/16 
inches in height. 

As in the use of color bands, tags shall be attached to pipes 
at intervals of not more than 25 feet and at either side of points 
where pipes pass through walls and above and below points 
where pipes pass through floors or roofs. 

(c) Cross Connection Control. Cross connections between potable 
water systems and other systems or equipment containing water or 
other substances of unknown or questionable safety are prohibited 
except when and where, as approved by the Massachusetts Depart- 
ment of Environmental Quality Engineering, suitable protective 
devices such as the reduced pressure zone backflow preventer or 
equal are installed, tested, and maintained to insure proper opera- 
tion on a continuing basis. 
(d) Interconnections. 
1. Individual Water Supplies. Cross connections between an 
individual water supply and a potable public supply shall not be 
made unless specifically approved by the Massachusetts Depart- 
ment of Environmental Quality Engineering. 
2. Public Water Supplies. Interconnection between two or more 
public water supplies shall be permitted only with the approval 
of the health authority having jurisdiction. 
(e) Toxic Materials. 
1. Construction. Piping conveying potable water shall be 
constructed of nontoxic material. 
2. Materials and Substances. No materials or substances that 
could produce either toxic conditions, taste, odor, or discolora- 
tion in a potable water system shall be introduced into or used 
in such systems. 


3. Painting of Water Tanks. The interior surface of a potable 
water ao shall not be lined, painted, or repaired with any 
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material which will affect either the taste, odor, color, or pota- 

bility of the water supply when the tank is placed in or re- 

turned to service. 
(f) Used Piping. Piping which has been used for any other pur- 
pose than conveying potable water shall not be used for conveying 
potable water. 
(g) Water Connections to Heating Boilers. Potable water connec- 
tions to a heating boiler shall be provided with an approved back 
flow preventer or air gap in the water line to prevent a cross 
connection. Backflow preventers shall not be required on manually 
controlled water lines to residential type steam and/or gravity fed 
hot water space heating systems. 
(h) Prohibited Connections to Fixtures and Equipment. Connection 
to the potable water supply system for the following shall be pro- 
tected against backflow: 

1. Bidets, 

2. Operating, dissection, embalming, and mortuary tables or 

similar equipment -- in such installation, the hose used for water 

supply shall terminate at least 12 inches away from every point 

of the table or attachments, 

3. Pumps for nonpotable water, chemicals or other substances 

-- priming connections may be made only through an air gap, 

4. Building drainage, sewer or vent sytems, 

5. Any other fixture of similar hazard. 
(i) Refrigerating Unit Condensers and Cooling Jackets. Except 
where potable water provided for a refrigerator condenser or cool- 
ing jacket is entirely outside the piping or tank containing a toxic 
refrigerant, with two separate thicknesses of metal separating the 
refrigerant from the potable water supply the inlet connection shall 
be provided with an approved double check valve installation. Also 
adjacent to and at the outlet side of the check valve, an approved 
pressure relief valve set to relieve at 5 psi above the maximum 
water pressure at the point of installation shall be provided if the 
refrigeration units contain more than 20 pounds of refrigerants. 
(j) Used Water Return Prohibited. Except as provided for below, 
water used for cooling of equipment or other processes shall not be 
returned to the potable water system. Such water shall be side- 
charged into the drainage system through an air gapped indirect 
waste. Under conditions where water shortage may occur, the 
water used for cooling may be used for nonpotable purposes. 
(k) Protection Against Backflow and Backsiphonage. 

1. Water Outlets. A potable water system shall be protected 

against backflow and backsiphonage in accordance with Chapter 

111, Section 160 A of the General Laws, and the rules and regu- 

lations promulgated by the Massachusetts Department of Environ- 

mental Quality Engineering relative to protection of the potable 

water supply. 

Air Gap: An air gap as specified herein between the potable 
water outlet and the flood level rim of the fixture it supplies or 
between the outlet and any other source of contamination, or 

Backflow Preventer: A backflow preventer device or vacuum 
breaker to prevent the drawing of contamination into potable 
water system. 


2. Minimum .Required Air Gap. 

How hee The minimum required air gap shall be 
measured vertically from the lowest end of a potable water outlet 
to the flood rim or line of the fixture or receptacle into which it 
discharges. 

Size: The minimum required air gap shall be twice the effec- 
tive Opening of a potable water outlet unless the outlet is a 
distance less than 3 times the effective opening away from a wall 
or similar vertical surface in which case the minimum required 
air gap shall be 3 times the effective opening of the outlet. In 
no case shall the minimum required air gap be less than shown 
in Table 7 in 248 CMR 2.14 -- Minimum Air Gaps for Plumbing 
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TABLE ‘7 When not When af- 
affected by fected by 
MINIMUM AIR GAPS FOR near wall near wall 
PLUMBING FIXTURES (Inches) (Inches ) 
Lavatories and other fixtures with 
effective openings not greater than 
1/2 inch diameter. JO Ihe eshe) 
Sink, laundry trays, goose-neck bath 
faucets and other fixtures with effective 
openings not greater than 3/4 inch diameter 15 Be de 
Over rim bath fillers and other fixtures 


with effec 
inch diame 


tive openings not greater than 1 
ter. 200 an Q 


Drinking water fountains-single orifice 


7/16 (0.437) in. diameter or multiple orifices 
having total area of 0.150 sq. in. (area of 
circle 7/16 in. diameter) 1.0 1250 
Effective openings greater than 1 inch ...... 2X diameter 3X diameter 
of effective of effective 
opening opening 
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Note 1: Side wall, ribs or similar obstructions do not effect air gaps 
when spaced from inside edge of spout opening a distance greater than 
three times the diameter of the effective opening for a single wall, or 
a distance greater than four times the diameter of the effective open- 
ing for two intersecting walls. 


Note 2: Vertical wall, ribs, or similar obstructions extending from the 
water surface to or above the horizontal plane of the spout opening 
require a greater air gap when spaced closer to the nearest inside 
edge of spout opening than specified in Note 1, above. The effect of 
three or more such vertical walls or ribs has not been determined. In 
such cases, the air gap shall be measured from the top of the wall. 
3. Devices for the Protection of the Potable Water Supply. 
Approved backflow preventers or vacuum breakers shall be 
installed with any plumbing fixture or equipment, the potable 
water supply outlet of which may be submerged and which can- 
not be protected by a minimum air gap. 
4. Approval of Devices Before any device for the prevention 
of backflow or backsiphonage is installed, it shall have first 
been certified by a recognized testing laboratory acceptable to 
the Administrative Authority. Devices installed in a _ building 
potable water supply distribution system for protection against 
backflow shall be maintained in good working condition by the 
person or persons responsible for the maintenance of the system. 
The Administrative Authority having jurisdiction shall routinely 
inspect such devices and if found to be defective or inoperative 
shall require the replacement thereof. 
5. Installation of Devices. 

Vacuum Breakers: Vacuum breakers shall be installed with 
the critical level at least six (6) inches above the flood level rim 
of the fixture they serve and on the discharge side of the last 
control valve to the fixture. No shut-off valve or faucet shall 
be installed beyond the vacuum breaker. For closed equipment 
or vessels such as pressure sterilizers the top of the vessel 
shall be treated as the flood level rim but a check valve shall be 
installed on the discharge side of the vacuum breaker. 

Reduced Pressure Zone Backflow: A reduced pressure zone 
type backflow preventer may be installed subject to full static 


pressure. 
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Devices of all Types: Backflow and backsiphonage preventing 
devices shall b 


e accessibly located preferably in the same room 
with the fixture they serve. Installation in utility or service 
spaces, provided they are readily accessible, is also permitted. 


6. Tanks and Vats -- Below Rim Supply. Where a potable 
water outlet terminates below the rim of a tank or vat and the 


tank or vat has an overflow of diameter not less than given on 
Table 5 in 248 CMR 2.14, "Sizes of Overflow Pipes for Water 
Supply Tanks," the overflow pipe shall be provided with an air 


gap as close to the tank as possible. 


The potable water outlet to the tank or vat shall terminate a 
distance not less than 1 1/2 times the height to which water can 
rise in the tank above the top of the overflow. This level shall 
be established at the maximum flow rate of the supply to the 
tank or vat and with all outlets except the air gap, overflow 


outlet closed. 


The distance from the outlet to the high water level shall be 
measured from the critical point of the potable water supply 


outlet. 
7. Protective Devices Required. Approved devices to protect 
against backflow and backsiphonage shall be installed at all 


fixtures and equipment where backflow and/or back siphonage 
may occur and where a minimum air gap cannot be provided 
between the water outlet to the fixture or equipment and its 


flood level rim. 


Connections Not Subject to Back Pressure. Where a_ water 
connection is not subject to back pressure, a non-pressure type 


vacuum breaker shall be installed on the discharge side of the 
last valve on the line serving the fixture or equipment. A list 
of some conditions requiring protective devices of this kind is 
given in Table 8 in 248 CMR 2.14 -- Cross Connections Where 
Protective Devices Are Required and Critical Level (C-L) 


Settings for Backflow Preventers. 


8. Barometric Loop. Water connections not subject to back 


pressure where an actual or potential backflow or backsiphonage 
hazard exists may in lieu of devices specified in 248 CMR 
2.14(6)(k)5., be provided with a barometric loop. Barometric 


loops shall precede the point of connection. 
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Hot Water Supply System. In residences and buildings intended 


for continuous occupancy, hot water shall be supplied to all plumbing 
fixtures and equipment used for bathing, washing, culinary purpose, 
cleansing, laundry, or building maintenance. 

(8) Hot Water Tanks or Heaters. 


9/30/80 


(a) Domestic Hot Water Storage Tanks and Tankless Heaters: 
Performance Efficiency. 


1. All automatic, electric, domestic hot water stgrage tanks 
shall have a stand-by loss not exceeding 4 W/ft.” of tank's 
surface area; when tested in accordance with ANSI STANDARD 
C72-1 entitled Household Automatic Electric Storage type heaters. 
2. All gas and oil fired, domestic hot water storage tanks shall 
have a recovery efficiency (E ) not less than 75 percent and a 
stand-by loss percentage (S) not exceeding: 

$i = 72.3. 4367/V 
Where 

V = rated volume in gallons 
When tested in accordance with ANSI Standard 221.10.3-74 Gas 
Water Heaters Volume III, circulating tank, instantaneous and 
large automatic storage type water heaters. 


EXCEPTIONS: All gas and oil fired heaters over 80 gallons 
capacity are exempt from the requirement on recovery efficiency. 
When using Std. RE-7, oil fired units have a CF = 1.0; Q equals 
total gallons of oil consumed; and H equals total heating value of 
oil in Btu/gal. 
a. All gas and oil fired heaters with a Btu/h input rate over 
75,000 are exempt from the requirements on recovery effi- 
ciency. 
b. When using ANSI Z21.10.3-74, oil fired units have a CF = 
1.0; Q equals total gallons of oil consumed; and H equals 
total heating value of oil in Btu/gal. 
3. Insulation. Heat loss from unfired hot water storage tanks 
shall be limited to a maximum of 15 Btu/h/sq. ft. of external 
tank surface area. The design ambient temperature shall be no 
higher than 65°F for calculating heat losses. 
4. Combination Domestic Hot Water/Space Heating Boilers. Ser- 
vice water heating equipment shall not be dependent upon year 
round operation of space heating boilers (that is, boilers that 
have winter space heating as another function). 


EXCEPTIONS: 


Exempt from these requirements are systems with Domestic 
Hot Water/Space Heating Boilers having a stand-by loss in 
Btu/h less than: 


13.3 pmd + 400 pmd = probably maximum demand 
n 


n = fraction of year when outdoor daily mean temperature 
exceeds 64.9°F. 


The stand-by loss is to be determined for a test period of 24 
hour duration while maintaining a boiler water temperature of 
90°F above ambient. 


5. Temperature Controls. 
- Domestic hot water systems shall be equipped with automatic 
temperature controls capable of adjustment from the lowest to 
the highest acceptable temperature settings for the intended 
use. 
- Shut down: A separate switch shall be provided to permit 
turning off the energy supplied to electric domestic hot water 


Vol. 11 - 94 


248 CMR: 


BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


2.14: continued 


(9) 


8/7/80 


systems. A separate valve shall be provided to permit turning 
off the fuel supplied to the main burner(s) of all other types of 
domestic hot water systems. 
(b) Minimum Capacity. The minimum capacity of a hot water 
storage tank or heater shall be based upon the hot water demand of 
the building which is served; and in accordance with the generally 
accepted standards of engineering practice, and shall comply with 
the minimum standards of Article II of the State Sanitary Code, 105 
CMR 410,000. 
(c) Working Pressure of Storage Tank. To determine the working 
pressure of a hot water tank as required by Section 18E of Chapter 
142 of the General Laws, the street or service pressure only shall 
be considered, unless a water pressure booster system is used to 
raise the house pressure above the street pressure. 
(d) Tank Drains. A storage tank shall be equipped with a brass 
drain cock or valve for emptying at the lowest point or a valve or 
cock approved by the Board of State Examiners of Plumbers and 
Gas Fitters. 
(e) Cold Water Supply. A check valve shall not be installed in 
the cold water supply to any hot water storage tank, unless speci- 
fically permitted in writing by the Board. Thermal check valves 
having a minimum of 1/8 diameter hole drilled in the clapper are 
permitted. 
(f) Conservation of Hot Water. 
1. Showers: Showers used for other than safety reasons shall 
be equipped with approved flow control devices to limit total flow 
to a maximum of 3 gpm per shower head. 


EXCEPTION: This requirement shall not apply to installations 
where showers are supplied with two or three valve diverters. 


2.Lavatories in restrooms of public facilities shall 

- Be equipped with outlet devices which limit the flow of 

domestic hot water to a maximum of 0.5 gpm. 

- Be equipped with devices which limit the outlet temperature 

to a maximum of 110°F. 

- Be equipped with metering faucets that limit delivery to a 

maximum of 0.25 gal. of hot water. 
(g) Conservation of Cold Water. Tank type water closets-maximum 
3 gallons (11.4 liters) per flush; (2) Flushometer water closets- 
maximum 3% gallons (13.3) per flush; (3) Flushometer urinals- 
maximum 1.5 gallons (5.7 liters) per flush. The provisions of this 
section shall apply to all new construction as well as to renovations 
and replacement in existing structures after the effective date of 
this act. In satisfaction of the requirements of this section, the 
examiners shall permit the installation of tank-type water closets 
equipped wih devices which are found by the examiners to meet 
applicable standards, in water closets having a tank capacity in 
excess of 3 gallons. 

(11.4 liters). The examiners may also allow the use of standard 
flush water closets and urinals which do not meet the _ specific 
standards when, in the opinion of the examiners, the configuration 
of the building drainage system requires a greater quantity of 
water to adequately flush th system. The examiners shall publish 
or cause to be published, periodically, a list of acceptable fixtures 
and devices which comply with applicable standards. 

Prohibited Methods of Water Heating. 

(a) Hot Water Generators. No coils, boosters or other hot water 
heating devices shall be installed in direct contact with the heat 
generating source of any building heating system or heating unit. 
(b) Systems Without Automatic Control. No domestic hot water 
storage system, connected with or to, a direct heating device or 
appliance, shall be installed in any basement of any building or 
other unattended area unless such installation has fully automatic 
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continued 


control to prevent raising of the temperature of the water in any 
part of the storage tank to 212 degrees Fahranheit. 


(10) Return Circulation -- Where Required. Hot water supply systems 
in buildings where the developed length of hot water piping from the 
source of hot water supply to the farthest fixture supply exceeds 100 
feet shall be of the total return circulation type. 


(11) Safety Devices for Hot Water Tanks. 
(a) Safety devices to be used on hot water tanks and tankless 
heaters shall be installed to comply with the provisions of Section 
19 of Chapter 142 of the General Laws and Standard ANSI 221.22 
latest issue. 
(b) Pressure Relief Valves. *Pressure relief valves installed on 
direct-fired heaters up to 200,000 BTU per hour input shall have a 
listed rating of not less than the heater input. Minimum valve size 
shall be 3/4" except that heaters with input of 15,000 BTU per 
hour or less may have 4" size vaves installed. *Except for tankless 
heaters. See Table 9 in 248 CMR 2.14. 

For tankless heaters connected to low pressure steam and hot 

water heating boilers, the pressure relief valve shall be sized as 
follows: 
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TABLE 9 
Heater Rating Valve 
Gal per Min Size 
Up to 5 ya" 
Over 5 up to 20 3/4" 
Standard 221.22 applies 
Over 20 up to 50 iS 
Over 50 Lie Pas 


A.S.M.E. Standard applies 
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(c) Temperature Relief Valves. Temperature Relief Valves shall 
meet the requirements of Section 19 of Chapter 142 of the General 
Laws and Standard ANSI 221.22 latest issue. 

Valves shall be minimum 3/4" size except that for heaters with 
input of 15,000 BTU per hour or less, the valve can be 1/2" size. 

The automatic Temperature Relief Valve shall be self-closing and 
be equipped with the testing lever and extended thermostatic reliev- 
ing element at least 8" long. Said valve shall have a minimum 
discharge in BTU per hour at least equal to the heater input. 
When the water heater is furnished with a separate relief valve 
tapping in the side and within the top 6" of the tank, the valve 
installed in such tapping may be equipped with either an extension 
or short themostatic element. 

The official A.G.A. listed rating of an approved valve will be 
considered in compliance with the requirements of this Section. 
(d) Combination Temperature & Pressure Relief Valves. A com- 
bination temperature and pressure relief valve shall meet the re- 
quirements of both the temperature and pressure relief valves as 
provided in 248 CMR 2.14(11)(b) and 2.14(11)(c). 

For heaters over 200,000 BTU/Hr., input rating, the valve shall 

have a minimum A.G.A. temperature steam rating of 200,000 BTU, 
shall comply with all construction and testing requirements of the 
current ANSI Standard Z21.22, shall have minimum 1" inlet and 
outlet pipe connections, and shall be ASME pressure steam rated. 
A temperature water rating, on the basis of 1250 BTU for each 
gallon per hour of water discharged at 30 lbs. working pressure 
and a maximum temperature of 210° F., will be acceptable for the 
temperature rating for heaters over 200,000 BTU/Hr. input rating. 
This rating must be certified by the valve manufacturer and must 
not be more than the ASME rating shown. 
(e) Vacuum Relief Valves. Water heaters and storage tanks shall 
be protected against loss of water from siphoning due to loss of 
supply pressure by a vacuum relief valve installed in the cold water 
supply line at a level above the top of the heater or tank. Where 
heating equipment has a bottom supply, the cold water supply 
piping shall be carried above the top of the heater before dropping 
down to the supply connection and have a vacuum relief valve 
installed in it at a level above the top of the storage tank. The 
vacuum relief valve shall be in compliance with the Standard ANSI 
221.22 at latest issue. 

Valves marked with the A.G.A. symbol and listed by the 
American Gas Association Laboratories will be considered in 
compliance with this Section. Valves shall have minimum *1/2" 
diameter orifice and the air inlet opening on any vacuum valve 
shall not be smaller than the nominal pipe size of the valve. 
*Note: Vacuum relief valves shall be sized so as to have a cross 
sectional area equal to a pipe not less than one pipe size smaller 
than the tank supply or drain, whichever is larger. Vacuum 
relief valves may be installed in multiples. 
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(12) Section 17, Chapter 142, General Laws. No range boiler, tank, 
vessel or container, ferrous or nonferrous, in which water is to be 
heated or stored under pressure for domestic, culinary or sanitary 
purposes, in this section and in sections eighteen and nineteen referred 
to as hot water tanks, shall be sold or offered for sale unless it is 
plainly marked by the manufacturer, by stamping into the metal of the 
tank, or on a metal plate permanently attached to the tank in a con- 
spicuous place, as follows: 

(a) Manufacturer's name or registered trademark, 

(b) Rated capacity of hot water tank in United States gallons. 

(c) Hydrostatic pressure in pounds per square inch at which the 

tank has been tested by the manufacturer, following. the words 

"Tested to," 

(d) Maximum allowable working pressure in pounds per square 

inch. 

Notwithstanding the requirements of the preliminary paragraph and 
paragraphs (a) to (d), inclusive, of this subsection, the marking 
therein referred to shall not be required, in the case of cast iron hot 
water fronts, so called, or hot water tanks that are insulated or 
enclosed in a jacket or casing, to be stamped into the metal thereof or 
to be stamped on a metal plate permanently atttached thereto; provided, 
that any manufacturer selling such hot water fronts within the Common- 
wealth shall in writing certify to the Department of Public Safety and 
the Board of State Examiners of Plumbers that every such water front 
sold by him complies with the pertinent provisions of law; and provid- 
ed, further, that any manufacturer of hot water tanks that are insulat- 
ed or enclosed in a jacket or casing which are to be sold within the 
Commonwealth shall certify in writing to the Department of Public 
Safety and the Board of State Examiners of Plumbers that every such 
tankless water heater coil or element, or shall permanently attach to 
the largest segment of said jacket or casing, in a conspicuous place, a 
metal plate which has stamped into the metal thereof the requirements 
of paragraphs (a) to (d) inclusive. 


(13) Section 18, Chapter 142, General Laws. No hot water tank shall 


be repaired, relocated or installed and connected, unless it meets the 
following construction requirements: 
(a) The actual capacity of a hot water tank shall be within seven 
and one-half per cent of the capacity stamped on the tank. 
(b) A hot water tank shall be so constructed by riveting, welding, 
or otherwise, as to withstand the stamped test pressure without 
visible permanent distortion and be so designed as to have an 
ultimate strength sufficient to withstand a hydrostatic pressure 
twenty-five per cent higher than the stamped test pressure. 
(c) Solder which melts at a temperature below seven hundred 
degrees Fahrenheit shall not be used to hold the tank together, but 
may be used to make it watertight, cistern tanks excepted. 
(d) A hot water tank in which water is to be heated or stored 
under pressure greater than fifteen pounds per square inch shall 
have a stamped test pressure of not less than two hundred pounds 
per square inch. 
(e) The maximum working pressure at which a hot water tank may 
be installed shall not be greater than fifty per cent of the test 
pressure marked on the tank. 


(14) Section 19, Chapter 142, General Laws. No hot water tank shall 

be installed and connected unless it is protected with safety devices as 

follows: 
(a) A hot water tank in which water is to be heated or stored 
under pressure greater than fifteen pounds per square inch shall 
be equipped with a suitable pressure relief valve installed in a 
tapping in the tank or in the cold water supply line, or the hot 
water outlet line, with no shut-off valve between the relief valve 
and the tank. The pressure relief valve shall be set by the 
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manufacturer to operate at a pressure not more than the maximum 
working pressure stamped on the tank, jacket or casing, and shall 
be so constructed that said setting cannot be exceeded by normal 
means of adjustment. 

(b) A hot water tank to which a heating device or appliance capa- 
ble of delivering water to the tank at a temperature greater than 
two hundred and twelve degrees Fahrenheit is connected shall be 
equipped with a suitable temperature relief valve so adjusted and 
installed as to prevent development of, or accumulation of, water 
which is at a temperature in excess of two hundred and twelve 
degrees Fahrenheit. Said temperature relief valve shall be installed 
in a tapping directly in or on the tank, within twelve inches of the 
top of a vertical tank, or within six inches of the top of a horizon- 
tal tank, with no fittings between the valve and tank, except that a 
bushing may be used to reduce the tapping to fit the valve, or the 
valve shall be installed in the hot water outlet pipe as close to the 
top of the tank as possible. In no case shall the heat sensitive 
member of the temperature relief valve be more than five inches 
away from the top of the tank. The discharge outlet of the temper- 
ature relief valve shall be connected by means of a non-ferrous 
pipe or tubing not less than the size of the outlet ot the discharge 
outlet with, no shut off, to an open plumbing, or to within twelve 
inches of the basement floor or under acceptable terminal approved 
by the Board of State Examiners of Plumbers and Gas Fitters. A 
thermostatically controlled hot water tank may be protected by an 
automatic fuel shut off device in addition to the thermostat. Such 
shut off device shall be installed in the same location and perform 
the same function as said temperature relief valve. 

(c) All parts of temperature and pressure relief valves which are 
in contact with water shall be made of non-ferrous metals or materi- 
als having suitable corrosion resisting properties. All pipe and 
fittings between relief valves and the hot water tank shall be of 
non-ferrous metals. 

(d). Relief valves shall be marked by the manufacturer, by stamp- 
ing or casting in the metal of the valve, or on a metal tag perma- 
nently attached to the valve, as follows: 

1. Manufacturer's name or registered trade mark. 

2. The type or style, or the type and style, of the valve. 

3. The pressure setting of the valve in pounds per square 

inch. 

4. The temperature setting in degrees Fahrenheit. 

5. Temperature relieving capacity B.T.U. per hour. 

Notwithstanding the requirements of 248 CMR 2.14(14)(b), the 
protective devices specified therein shall not be required in the 
case of that portion of tankless water heaters which contain water 
to be heated or stored under the provisions of section seventeen. 
Said portion of tankless water heaters shall be equipped with a 
pressure relief valve and an approved individual thermostatic and/or 
pressure balance device, set to deliver water not exceeding one 
hundred and eighty degrees Fahrenheit and located between said 
tankless water heater and any hot water supply pipe which it 
serves. 

All pipes and fittings between the tankless water heater and the 
pressure relief valve and the tempering device shall be non-ferrous 
metals or other materials having suitable corrosion resisting proper- 
ties. Said tempering device shall be marked by the manufacturer 
by casting or stamping in the metal of the device, or on a metal tag 
permanently attached to the device, as follows: 

1. Manufacturer's name or registered trade mark. 

2. The type or style, or the type and style, of the device. 

3. The temperature settings, in degrees Fahrenheit, plainly 

marked. 
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(e) Temperature and pressure relief valves and other devices 
referred to in this section shall be subject to the approval of the 
Inspectors of Plumbing or other proper authorities. 

(f) All pipes and fittings in the circulating system between a hot 
water tank and the heating device or appliance shall be nonferrous, 
and of ample size so as to make it possible to heat seventy-five per 
cent of the available water in the tank without raising the tempera- 
ture of any part of the water above two hundred and twelve de- 
grees Fahrenheit. 

(g) No hot water tank shall be installed without being equipped 
with an approved device located so as to prevent any partial vacuum 
therein. 


(15) Disinfection of Potable Water System Piping. When necessary, 
the Inspector of Plumbing shall require that a potable water system, or 
any part thereof, which has been installed or repaired, be disinfected 
in accordance with one of the following methods before it is placed in 
operation: 

The system, or part thereof, shall be filled with a water and chlo- 
rine solution which contains fifty (50) parts per million of available 
chlorine; and the same shall then be allowed to stand six (6) hours 
before the system, or part thereof, is flushed and returned to service. 
The system, or part thereof, shall be filled with a solution which 
contains one hundred (100) parts per million of available chlorine; and 
the same shall then be allowed to stand two (2) hours before the 
system, or part thereof, is flushed and returned to service. 

Where it is not possible to disinfect a potable water storage tank as 
provided above, the entire interior of the tank shall be swabbed with 
a solution which contains two hundred (200) parts per million of availa- 
ble chlorine; and the solution shall then be allowed to stand two (2) 
hours before the tank is flushed and returned to service. For a 
potable water filter or similar device, the dosage shall be determined 
by the Massachusetts Department of Environmental Quality Engineering. 


2.15: Sanitary Drainage System 
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(1) Materials. Pipe, tubing, fittings, and traps to be used on any 
part of the sanitary drainage system in a building or adjacent to a 
building shall comply with 248 CMR 2.06, 2.07 and 2.08. 


(2) Determining Size of Drainage System. 

(a) Load on Drainage Piping. The load on drainage system piping 
shall be computed in terms of drainage fixture units in accordance 
with Table 1 in 248 CMR 2.15 and 248 CMR 2.15(2)(b). 

(b) Values for Continuous Flow. Fixture unit values for contin- 
uous or semi-continuous flow into a drainage system, such as from 
a pump, sump ejector, air conditioning equipment, or similar device 
shall be computed on the basis of two fixture units for each gallon 
per minute of flow. 


(3) Selecting Size of Drainage Piping. Pipe sizes shall be determined 
from Tables 2, 3, and 4 in 248 CMR 2.15 on the basis of drainage load 
computed from Table 1 in 248 CMR 2.15 and 248 CMR 2.15(2)(b). 


(4) Minimum Size of Soil and Waste Stacks. No soil or waste stack 
shall be smaller than the largest horizontal branch connected thereto 
except that a 4 x 3 W.C. connection shall not be considered as a 
reduction in pipe size. 


(5) Minimum Size of Stack Vent or Vent Stack. Any structure in 
which a building drain is installed, shall have at least one (1) stack 
vent or vent stack not less than three (3) inches in diameter, which 
shall be carried full size through the roof. 
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(6) Provision for Future Fixtures. When provision is made for future 
installation of fixtures, those provided for shall be considered in 
determining the required sizes of drain and vent pipes. Construction 
to provide for such future installations shall be terminated with a 
plugged fitting or fittings. 


(7) Size of Underground Drainage Piping. 

(a) Underground or Basement Floor. No portion of the drainage 
system installed underground or below a basement floor, shall be 
less than two (2) inches in diameter. 

(b) Sanitary Piping Through Foundation. Sanitary pipes passing 
through an exterior foundation wall shall be at least four (4) inches 
in diameter, except when serving a Special Waste (248 CMR 2.13), 
or serving a domestic laundry wasting to a separate disposal sys- 
tem, or when serving as the waste for a Sacrarium (248 CMR 
2.10(17)). 


TABLE 1 


FIXTURE UNIT VALUES FOR 
VARIOUS PLUMBING FIXTURES 


Fixture 
Type of fixture or group of fixtures 
Automatic clothes washer (1 1/2" standpipe) 2 
Automatic clothes washer (2" standpipe) 3 
Bathroom group consisting of a water closet, 
lavatory and bathtub or shower stall: 
Flushometer valve closet 8 
Tank,type closet 6 
Bathtub (with or without overhead shower) 2 
Bidet 3 
Combination sink-and-tray with 
food disposal unit 4 
Combination sink-and-tray with one 14" trap z 
Combination sink-and tray with separate 1" traps 3 
Dental unit or cuspidor 1 
Dental lavatory 1 
Drinking fountain 1/ 
Dishwasher, gomestic a4 
.eloor drains” with 2" waste 3 
Kitchen sink, domestic, with one 1 1/2" waste 2 


Kitchen sink, domestic, 
with food waste grinder 
Lavatory with 1 1/4" waste 
Laundry tray (1 or 2 compartments) 
Shower stall, domestic 
Showers (group) per head 
Sinks: 
Surgeons 
Flushing rim (with valve) 
Service (trap standard) 
Service (P trap) 
Pot, scullery, etc. (each section) 
Urinal, pedestal, syphon jet blowout 
\Urinal, wall-tlip 
Wash sink (circular or multiple) each 
20 inches of usable length 
Water closet, tank-operated 
‘Water closet, valve-operated- 


f 
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TABLE 1 (continued) 
FIXTURE UNIT VALUES FOR 


VARIOUS PLUMBING FIXTURES 
Fixture 


Type of fixture or group of fixtures 


Unlisted fixture drain or trap size: 


1) 1/4) Gemess 
Lads 25 

a 

2172" 

3" ; 

met 


Note 1: A shower head over a bathtub does not increase the fixture value. 
Note 2: See 248 CMR 2.15(2)(b) for method of computing unit value of 
devices with continuous or semi-continuous flows. 

Note 3: Size of floor drain shall be determined by the area of surface to 
be drained. 


TABLE 2. 


MAXIMUM LOADS IN FIXTURE UNITS FOR HORIZONTAL DRAINS 


Horizontal Building drain or building sewer” 
Diameter of drain fixture branch 1/8 inv/re? T/4 ire T/2*in// ft: 
(inches) (fia: ) (fiw) (f.u.) if.) 
1% 3 2a ioe om 
2 6 aig ware eae 
2% 12 ieee re = 
3 bail chen as ieee rs try 
4 160 180 216 250 
5 360 390 480 575 
6 620 700 840 1,000 
8 1,400 1,600 1,920 2,300 
10 2,500 2,900 3,500 4,200 
12 3,900 4,600 5,600 6,700 
15 7,000 8 , 300 10,000 12,000 
Note 1: Does NOT include branches to the building drain. 
Note 2: DOES include branches to the building drain. 
Note 3: Not over two water closets or bathroom groups on a horizontal fixture 


branch nor more than three waterclosets or bathroom groups on a branch of the 
building drain. 

Note 4: Not more than 3 waterclosets or 3 bathroom groups on a 3" building 
drain. 


TABLE 3 


MAXIMUM LOADS IN FIXTURE UNITS FOR SOIL AND WASTE 
STACKS HAVING 1 or 2 BRANCH INTERVALS 


Maximum Maximum 

Diameter of stack load on Diameter of stack load on 
(inches) stack (f.u.) (inches) stack (f.u.) 

ie 4 6 930 

2 8 8 2,100 

255 20, 10 3,750 

3 48 12 5,850 

4 240 15 10,500 

~ 540 

Note 1: Not more than 2 water closets or bathroom groups within each branch 
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interval nor more than 3 water closets or bathroom groups on the stack. 
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(8) 


(9) 


Sizing of Offsets on Drainage Piping. 
(a) Offsets of 45 Degrees or Less. An offset in a vertical stack 
with a change of direction of 45 degrees or less from the vertical, 
may be sized as a straight vertical stack. In case a horizontal 
branch connects to the stack within 2 feet above or below the 
offset, a relief vent shall be installed in accordance with 248 CMR 
2.16(4)(c). 

(b) Offsets of More than 45 Degrees. A_ stack with an offset of 
more than 45 degrees from the vertical shall be sized as follows: 
The portion of the stack above the offset shall be sized as for a 
regular stack based on the total number of fixture units above the 
offset. 

The offset shall be sized as for a building drain as shown in 
Table 2 in 248 CMR 2.15. 

The portion of the stack below the offset shall be sized as for 
the offset or based on the total number of fixture units on the 
entire stack, whichever is the larger. 

In buildings of 5 stories or more a relief vent for the offset 
shall be installed as provided elsewhere in 248 CMR 2.16(4)(c) and 
in no case shall a horizontal branch connect to the offset or to the 
stack within 2 feet above or below the offset. 

(c) Above Highest Branch. An offset above the highest horizontal 
branch is an offset in the stack-vent and shall be considered only 
as it affects the developed length of the vent. 

(d) Below Lowest Branch. In the case of an offset in a soil or 
waste stack below the lowest horizontal branch, there shall be no 
change in diameter required if the offset is made at an angle of not 
greater than 45 degrees. If such an offset is made at an angle 
greater than 45 degrees to the vertical, the required diameter of 
the offset and the stack below it shall be determined as for a 
building drain in Table 2 in 248 CMR 2.15. 


Drainage Piping Installations. See 248 CMR 2.05 --- General 


Regulations for the following: --- 


Pitch of horizontal piping. 

Fittings used to change diretion. 

Prohibited fittings. 

Heel or side inlet bends. 

Obstructions to flow. 

. Dead ends. 

(a) Kitchen Sink Wastes (Domestic). Not less than a one and 
one-half (1 1/2) inch branch waste and/or waste outlet shall be 
provided to receive the fixture drain from a kitchen sink, which 
shall connect indpendently to the sanitary drainage system. A 
kitchen sink shall not waste into a horizontal branch drain or waste 
serving a bathtub or similar flat bottom fixture, that is smaller than 
three (3) inches in diameter. 

(b) Roughing -- Food Waste Disposer. The fittings used in any 
sanitary drainage system to receive the fixture waste from a kitchen 
sink, shall be installed at a height to permit the installation of a 
food waste disposer. Said fitting shall be so installed, regardless 
as to when if ever, the food waste disposer is to be installed. 


OurPWNHFE 


(10) Sumps and Ejectors. 


(a) Building Drains Below Building Sewer. Building drains which 
cannot be dscteyces to the sewer by gravity flow shall be dis- 
charged into a tightly covered and vented sump, from which the 
contents shall be lifted and discharged into the building gravity 
drainage system by automatic pumping equipment or by any equally 
efficient method approved by the Inspector. Only drains located 
below the sewer shall discharge into sumps. All other drains shall 
be discharged by gravity. 
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(b) Design of Sumps and Ejectors. Sump and pumping equipment 
shall be so tae as to Meher all contents accumulated in the 
sump during the cycle of emptying operation and the storage of 
drainage in a sump or ejector shall not exceed twelve (12) hours. 
(c) Duplex Equipment. Sumps or ejectors, in other than one or 
two family houses or residences, receiving the discharge of six (6) 
or more water closets shall be provided with duplex pumping equip- 
ment. 

(d) Drainage Pipe Venting. The system of drainage piping below 
the sewer level shall be installed and vented in a like manner to 
that of the gravity system to conform with 248 CMR 2.16. 

(e) Prohibited Connections to Discharge Pipe. No fixtures or 
drains shall be connected to the Nectar pipe from an ejector or 
pump between the ejector or pump and the point where it enters 
the building drain or sewer. 

(f) Backflow Prevention. All sumps and ejectors shall be protect- 
ed against backflow and/or backpressure from the building sewer or 
drain by installing a backwater or check valve in the discharge 
pipe from the ejector or sump pump. This protection will also 
comply with 248 CMR 2.09 (2)(b). 

(g) Size of Sumps and Pumps. All sumps shall have a_ holding 
capacity sufficient to meet the demand of a period not to exceed 
twelve (12) hours. In single family dwellings, a sewage ejector or 
sump pump receiving the discharge of water closets and other 
fixtures, shall have a minimum discharge capacity of twenty (20) 
gallons per minute. In all other installations, ejectors and sump 
pumps shall be sized in conformance with Table 5 in 248 CMR 2.15. 


TABLE 5 
DETERMINING CAPACITIES OF 
SEWAGE EJECTORS 


In order to calculate the capacities of pumps used in Sewage 


Ejectors, it is recommended the following procedures be used in 

all classes of buildings. The safety factors included in the tables 
here given, are sufficient to take care of all installations. Any 
installation that does not meet the requirements of this Table shall 
require the approval of the Board of State Examiners of Plumbers and 
Gas Fitters. 


Number of 
Water Closets G.P.M. 
to be Served Discharge 
by each of each 
Ejector Pump 
Be 15 
bm 100 
Dest 125 
8 =.10 150 
a ee 200 
16. -.20 250 
ote 25 300 
26.0430 350 
Slaw nae 375 


EJECTORS HANDLING OTHER FIXTURES 


Generally, there will be a certain amount of fixtures other than 
water closetsemptying into the ejector sump. If the total amount of 
these fixtures exceed 4 times the amount of water closets used, the 


GMP of the ejector pump 
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should be increased at the rate of 3 GPM for each fixture in excess of 
4 times the amount of water closets. 


EXAMPLE: 
GPM’ Pump: Dischargé of “4 Toilets . <2 40r sees 100 GPM 
Number of additional fixtures to be handled. ....... £20 
Excess Fixtures as calculated from above 20 - (4 x 4) =4 4 . 
Four’ @ 3: GPM... “Saye. Pee ee eee oo 12 GPM 
Correct Sewage Ejector Pump to usé . <°.).....9s 255, eee 


(h) Individual Fixture Pumps. Individual fixtures other than 
water closets, urinals, or similar fixtures may discharge directly 
into an approved fixture mounted pump or into receivers with 
ejectors or pumps. The discharge piping from the pump shall have 
a back-water or check valve to prevent the discharged waste from 
returning to the pump. Direct mounted equipment may be manually 
or automatically operated. Installation of either type equipment is 
not subject to venting requirements of this Code, but subject only 
to venting necessary for proper operation of equipment, and vents 
on fixture side of trap may terminate locally in area served. If 
equipment provides a proper water seal, additional traps are not 
required. 


2.16: Vents and Venting 
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(1) Materials. 
(a) Above and Below Ground. All pipe and fittings to be used on 
the venting system, or any part thereof, shall comply with 248 CMR 
2.06 of this Code. 
(b) Chemical Waste Systems. Vent piping on chemical and corro- 
sive waste systems shall conform to that required for Special Wastes 
under 248 CMR 2.13. 


(2) Prohibited Venting. 
(a) Bow Vents. Bow vents are not permitted, except with special 


permission from the Inspector, and only then for so called "island" 
fixture installations. If and when such permission is granted, a 
bow vent system as designed by the Board shall be used. 

(b) Combination Waste and Vent. A combination waste and vent 
system shall not be used unless no other system is possible or 
practicable, and only then with special permission from the Examin- 
ers. 

(c) Crown Venting Limitation. No vent shall be installed within 
two (2) pipe diameters of the trap weir. 

(d) Extension of Horizontal Drain. The extension or continuation 
of a horizontal soil or waste pipe shall not serve as a vent, except 
when permitted under wet venting, or when a fixture waste of not 
more than two (2) fixture units is connected, with approval, to the 
vertical extension of the extended horizontal piping. 

(e) Below Trap Weir. The vent pipe opening from a soil or waste 
pipe, except for water closets and similar fixtures, shall not be 
below the weir of the trap. 

(f) Use Other than Venting. The plumbing vent system shall not 
be used for purposes other than the venting of the plumbing sys- 
tem. 


(3) Protection of Trap Seals. The protection of trap seals from 
siphonage or back pressure shall be accomplished by the appropriate 
use of soil or waste stacks, vents, revents, back vents, dry vents, 
wet vents, loop vents, circuit or continuous vents, or combinations 
thereof, installed in accordance with the requirements of this section, 
so that at no time shall the trap be subjected to a pressure differential 
of more than 1 inch of water. 
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(4) Vent Stacks and Stack Vents. 


(a) Vent Stack Required. Every building in which plumbing is 
installed shall have at least one main stack, which shall run undi- 
minished in size and as directly as possible, from the building drain 
through to the open air above the roof. A vent stack or a main 
vent shall be installed with a soil or waste stack whenever back 
vents, relief vents, or other branch vents are required in a build- 
ing of three or more branch intervals. 

(b) Connections at Base and Top. All main vents or vent stacks 
shall connect full size at their base to the drainage of the building 
or to the main soil or waste pipe, at or below the lowest fixture 
branch. All vent pipes shall extend undiminished in size above the 
roof, or shall be reconnected with the main soil or waste stack 
above the highest fixture connection discharging into it. The 
minimum size of any vent through the roof shall be 2 inches in 
diameter. 

(c) Offsets in Building Five or More Stories. Except as _ provided 
in 248 CMR 2.15, offsets of less than 45 degrees from the horizontal 
in a soil or waste stack may be vented as two separate soil or waste 
stacks and may be vented by installing a relief vent as a vertical 
continuation of the lower section of the stack or as a side vent 
connected to the lower section between the offset and the next 
lower fixture or horizontal branch. The upper section of the offset 
shall be provided with a yoke vent. The diameter of the vents 
shall not be less than the diameter of the main vent, or of the soil 
and waste stack, whichever is the smaller. 

(d) Vent Headers. Where vent stacks and stack vents connect to 
a vent header, such connections shall be made at the top of the 
stacks. The vent header shall connect to a vent extension through 
the roof. When more than two 4" soil or waste stacks are connect- 
ed, vent header extension through the roof shall be 5" diameter, 
more than four 4" stacks, diameter shall be 6". 

(e) Relief Vents for Vents of More Than Ten Branch Intervals. 
Soil and waste stacks in buildings having more than 10 branch 
intervals shall be provided with a relief vent at each tenth interval 
installed, beginning with the top floor. The size of the relief vent 
shall be equal to the size of the vent stack to which it connects. 
The lower end of each relief vent shall connect to the soil or waste 
stack through a wye below the horizontal branch serving the floor 
and the upper end shall connect to the vent stack through a wye 
not less than 3 feet above the floor level. 


(5) Vent Terminals. 
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(a) Extension Above Roof. The vent extension through a roof 
shall be at least two (2) inches in diameter and shall extend not 
more than 24" and not less than 18" through the roof; and if that 
roof is used for garden or similar purposes the vent shall extend at 
least eight feet above roof and be increased one pipe size. 
1. Increaser. The change in the diameter of a vent terminal 
shall be made by the use of an increaser; and at least one (1) 
foot below the roof surface. 


(b) Waterproof Flashings. Each vent terminal shall be made water- 
tight with the roof by proper flashing. 


(c) Flag Poling Prohibited. Vent terminals shall not be used for 
the purpose of flag poling, TV aerials, or similar purposes. 

(d) Location of Vent Terminal. No vent terminal shall be located 
directly beneath any door, window, or other ventilating opening of 
the building or of an adjacent building nor shall any such vent 
terminal be within 10 feet horizontally of such an opening unless it 
is at least 2 feet above the top of such opening. 

(e) Extensions Outside Building. No soil, waste, or vent pipe 
extension shall be run or placed on the outside of a wall any build- 
ing, but shall be carried up inside the building. 
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(f) Frost Closure. Where frost closure is likely to occur, each 
vent extension through a roof shall be at least three (3) inches in 
diameter. 


(6) Vent Grades and Connections. 


(7) 


(8) 
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(a) Vent Grade. All vent and branch vent pipes shall be so 
graded and connected as to drain back to the soil or waste pipe by 
gravity. 

(b) Vertical Rise. Where vent pipes connect to a horizontal soil or 
waste pipe, the vent shall be taken off above the center line of the 
soil or waste pipe. The vent pipe shall rise vertically, or at an 
angle not more than 45 degrees from the vertical, to a point at 
least 6 inches above the flood-level rim of the fixture it is venting, 
before offsetting horizontally or before connecting to the branch 
vent. If it is not possible or practical to vent the fixture trap as 
required above, a vent serving a floor drain, floor sink, or similar 
floor mounted fixture may be extended horizontally below the water 
line of the fixture to the nearest practical location where it can 
rise. Said vent shall connect to soil or waste pipe above the center 
line not less than 45 degrees from the horizontal before running in 
a horizontal position. 

(c) Height Above Fixtures. A connection between a vent pipe and 
a vent stack or stack-vent shall be made at least 6 inches above 
the flood-level rim of the highest fixture served by the vent. 
Horizontal vent pipes forming branch vents, relief vents, or loop 
vents shall be at least 6 inches above the flood-level rim of the 
highest fixture served. 


Wet Venting. 
(a) Wet venting of fixture traps as hereinafter described may be 


used providing the entire sanitary waste and vent piping system 
meet all other code requirements. 

(b) Bathtub or Shower Wet Vent. In a single bathroom having a 
common horizontal waste for lavatory and bath, a 2 inch waste and 
vent for the lavatory may serve as a wet vent for the bath. 

(c) Double or Back to Back Bath Installations. In a double bath- 
room having a common horizontal waste for lavatories and baths, a 2 
inch waste and vent for the lavatory may serve as a wet vent for 
the baths. 

(d) Miscellaneous Wet Venting. A size two inch or larger waste 
and vent installed with approved drainage fittings may serve as a 
wet vent for a water closet, service sink, floor drain or similar 
fixture having a drain connection not less than three inches in 
diameter provided the lowest portion of any horizontal piping serv- 
ing as a wet vent is above the top of any horizontal soil or waste 
piping being wet vented, except as specifically prohibited in 248 
CMR 2.16 (7)(c). 

Water closets in a bathroom below the top floor need not be 

individually vented if the 2" wet vented waste, serving the lava- 
tories and bath tubs or showers connect directly into the branch 
for the water closet at or above the center line of the water closet 
drain. 
(e) Piping Not to Serve as Wet Vents. A waste and vent for a 
kitchen sink, garbage disposal unit, dish washer, or other fixture 
installed for culinary use, or one that receives the discharge from a 
clothes washing machine may not serve as a wet vent for any other 
fixture. 


Stack Venting. 
(a) Plumbing Fixtures on Top Interval (Three Inch Stack). A 3" 
soil or waste stack shall be sufficient for not more than forty-eight 


(48) fixture Units. 
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Plumbing fixtures at the highest level may enter into not less 
than a three-inch (3") soil or waste stack without requiring any 
other vent other than the continuation of the three-inch (3") soil or 
waste stack as a vent through the roof or revented into the vent 
system above the highest fixture; provided that all such fixtures 
shall enter said stack independently; that the waste pipe from said 
fixtures shall have a pitch of not more than one-quarter inch (1/4) 
per foot; that the water closet and bathtub or shower drain connect 
to the stack at the same level; that the traps from said fixture 
shall be placed in compliance with Table 1 248 CMR 2.16. 

(b) Stack Venting (Additional Stacks). Provided there is a soil 
and/or waste stack in a building as required under 248 CMR 
2.16(4)(a), the continuation in an upwards direction of the vertical 
waste for a water closet may be reduced to two inch (2") and serve 
as the vent for the water closet and the waste for a lavatory, bath 
tub or shower stall, and a kitchen sink. 

(c) Back to Back Installation (Stack Vented). Bathroom groups 
installed back to back are permissible provided they comply with 
the provisions of 248 CMR 2.16(8)(a). 


(9) Common Vents. 


(a) Individual Vent as Common Vent. An individual vent, installed 
vertically, may be used as a common vent for two fixture traps 
when both fixture drains connect with a vertical drain at the same 
level. 
(b) Side by Side. If two bathtubs or similar flat bottom fixtures 
are installed back to back or side by side, a common vent may be 
used in a vertical position to serve as the vent for both fixtures. 
(c) Different Levels. A vertical vent may be used for two fix- 
tures that are located in the same branch interval but connected to 
the stack at different levels, not exceeding ten inches, provided 
1. The vertical drain is one pipe diameter larger than the 
upper fixture drain but is not smaller than the lower fixture 
drain, whichever is the larger. 
2. That both wastes for said fixtures conform to Table 1 in 248 
CMR 2.16 
(d) Fixtures Back-to-Back. Two fixtures set back-to-back, within 
the distance allowed between a trap and its vent, may be served 
with one continuous soil or waste vent pipe, provided that each 
fixture wastes separately into an approved double fitting having 
inlet openings at the same level. 
(e) Horizontal Waste Branch. Two (2) lavatories or similar fix- 
tures installed adjacent or back-to-back within six (6) feet of a 
main vented stack, proper wet vent, or continuous waste and vent, 
may be installed on a two (2) inch horizontal waste branch without 
reventing, provided the branch is not less than two (2) inches 
throughout its length and the fixture wastes are connected into the 
side center of the branch. Back-to-back waste connections shall be 
through fittings with sufficient directional flow design to assure 
separate entrance of each waste into the horizontal branch. The 
branch waste shall connect with its stack at a grade of not more 
than 1/4 inch per foot. 


(10) Circuit and Loop Venting. 
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(a) Battery Venting. A horizontal branch soil or waste pipe that 


is uniformly sized to which two (2), but not more than eight (8) 
floor outlet water closets, pedestal urinals, trap standard to floor 
fixtures, showerstalls or floor drains, or any combination thereof, 
that are connected in battery and, discharge into the side center of 
the horizontal branch, may be vented by a circuit or loop vent, 
which shall be taken off in front of the last fixture connection of 
the battery. In addition, lower floor branches serving fixtures as 
described above, shall be provided with a relief vent taken off in 
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front of the first fixture connection of the battery and shall con- 
nect from the top of the branch drain to the circuit or loop vent. 
When lavatories or similar fixtures discharge into such branches, 
the fixture wastes shall be provided with an individual or common 
vent. Batteries of more than eight (8) fixtures as described above 
may be installed, providing a vent as described above is installed 
for each eight (8) or less of the fixtures so connected. 

(b) Dual Branches. When parallel branches serve fixtures as 
described in 248 CMR 2.16(a) all of the provisions and requirements 
of said 248 CMR 2.16(a) shall prevail, except that the fixture 
connections to each parallel horizontal branch shall be limited to 
fifty (50) percent (%) of the fixture connection permitted on a 
horizontal branch in 248 CMR 2.16(a). 

(c) Vent Connections. When the circuit, loop or relief vent con- 
nections are taken off the horizontal branch, the vent branch 
connection shall be taken off at a vertical angle or from the top of 
the horizontal branch. 

(d) Fixtures Back-to-Back in Battery. When fixtures are connect- 
ed to one horizontal branch through a double wye or a sanitary tee 
in a vertical position, a common vent for each two fixtures back-to- 
back or double connection shall be provided. The common vent 
shall be installed in a vertical position as a continuation of the 
double connection. 


(11) Fixture Vents 


(a) Distance of Trap from Vent. Each fixture trap shall have a 
protecting vent so located that the slope and the developed length 
in the fixture drain from the trap weir to the vent fitting are 
within the requirements set forth in Table 1 in 248 CMR 2.16. 


TABLE 1 
DISTANCE OF FIXTURE 
TRAP FROM VENT 


Size of fixture Distance~Trap 
drain, inches to Vent 
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slope not to exceed % inch per foot 


(b) Venting of Fixture Drain Below Trap. The vent pipe openings 
from a soil or waste pipe, except for water closets and similar 


fixtures, shall not be below the top weir of the trap. An exception 
to this section will be permitted, with Inspector's approval, if the 
fixture has a flat bottom with a minimum area of 144 square inches. 
The horizontal section of the fixture waste must comply with Table 
1 in 248 CMR 2.16 and the vertical section shall be at least one 
pipe size larger than the fixture trap and waste arm. The vent 
opening shall be as high and close to the fixture as possible and 
the vent piping shall be installed to comply with 248 CMR 2.16(6) of 
this Code. 

(c) Floor-Mounted Fixture Outlet. On a floor outlet type water 
closet or similar fixture, distance shall not exceed 20" from the 
finish floor of the fixture served to the center line of the horizontal 
drain serving such fixture. If distance does exceed 20" said fix- 
ture shall be individually vented. 
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(12) Size and Length of Vents. 
(a) Size of Individual Vents. The minimum diameter of an indivi- 


/ 


: 


dual vent shall be not less than one and one quarter (14) inches 
nor less than one-half (%) the diameter of the drain to which it 
connects. 

(b) Size of Relief Vents. The diameter of a relief vent shall be 
not less than one-half (%) the diameter of the soil or waste branch 
to which it connects when fixtures are battery connected. 

(c) Size of Circuit or Loop Vents. The diameter of a circuit or 
loop vent shall be not less than one-half (%) the diameter of the 
soil or waste branch to which it connects when fixtures are battery 
connected. 

(d) Length of Vent Stacks. The length of the vent stack or main 
vent shall be its developed length from the lowest connection of the 
vent system with the soil stack, waste stack, or building drain, to 
the vent stack terminal in the open air. 

(e) Size of Vents. The vent pipe sizes shall be determined from 
their length and the total number of fixture units connected there- 
to, as listed in Table 2 in 248 CMR 2.16. This table shall be used 
to size all vents, except for those vents that are specifically sized 
elsewhere in this Code. 


(13) Future Venting. There shall be made available in the basement 
of every building, an accessible vent connection not less than two (2) 
inches in diameter, that is properly connected to the venting system to 
provide for venting of future plumbing. Said connection shall be 
labeled to identify its purpose and shall be drip connected. 


(14) Combination Waste-and-Vent System. 
(a) Special Permission Required. See 248 CMR 2.16(2)(b). 


(b) Limited Installations. A combination waste-and-vent system is 
limited to the installation of floor drains and sinks. It consists of a 
wet vented installation of waste piping in which fixture drains are 
not individually vented. Every drainage pipe in a combination 
waste-and-vent system shall be not less than two (2) pipe sizes 
larger than the size required in 248 CMR 2.15. 


(15) Venting of Sumps and Ejectors. 
(a) Size of Vents. The size and length of all vent pipes serving 
building sumps and ejectors shall be determined from, and in accor- 
dance with Table 3 in 248 CMR 2.16. 
(b) Pneumatic Ejector. The air pressure relief pipe from a pneu- 
matic ejector shall not be connected to the regular venting system, 
but shall be vented independently to the atmosphere through the 
roof. The relief pipe shall be of sufficient size to relieve air 
pressure inside ejector atmospheric pressure within 10 seconds, but 
shall be not less than 1% inches in diameter. 
(c) Vent-Automatic. The automatic vent fitting shall be installed 
in the vertical position not less than 6" above the crown of the trap 
it serves. The piping distance from the trap outlet to the auto- 
matic vent fitting shall not be more than 12". The tail piece from 
the fixture to trap shall not be longer than 12". The automatic 
vent fitting shall be installed on the run of a T-Y in the vertical or 
branch of a T-Y in the horizontal with the T-Y installed so the 
direction of flow is with the flow of waste. 

The automatic vent fitting shall be installed in a location readily 
accessible for inspection and replacement. It shall never be installed 
in a concealed location. Automatic vents are not permitted, except 
with special permission from the Board of Examiners. 
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Note for Table 2: 


Note 1: This table shall also apply to the sizing of vents for branch 
soil and waste lines. 


To determine size of vent, use the following procedure: 
(1) Compute total number of fixture units, using Table 1 in 248 
CMR 2.15 and 248 CMR 2.15(2)(b). 
(2) Knowing total fixture unit load, refer to Table 3 in 248 CMR 
2.15 or Table 4 in 248 CMR 2.15 depending on number of intervals, 
to determine size of stack. 
(3) With selected stack size and total fixture unit load refer to 
Table 2 in 248 CMR 2.16 and determine size of vent. Follow same 
procedure to determine size of vents for branch soil and waste 
lines. 
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2.17: Storm Drains 


(1) Storm Water Drainage to Sewer Prohibited. Storm water shall not 
be drained into sewers intended for sewage only. 


(2) Size of Building Storm Drain. The size of the building storm 
drain or any of its horizontal branches having a slope of % inch or 
less per foot, shall be based upon the maximum projected roof or 
paved area to be handled according to Table 1 in 248 CMR 2.17, Size 
of Horizontal Storm Drains. 


TABLE 1 1 
SIZE OF HORIZONTAL STORM DRAINS 


Maximum projected roof area for 


drains of various slopes 


Diameter of Hoe tie Ai ale Zeer 
drain, inches slope slope slope 
Square feet Square feet Square feet 
3 1,160 1,644 
4 1,880 2,650 3,760 
5 3,340 4,720 6,680 
6 5,350 Yor jel! 10,700 
8 11,500 16,300 23,000 
10 20,700 29,200 41,400 
12 33,300 47,000 66,600 
15 59,500 84,000 119 ,000 
Note 1: Table 1 is based upon a maximum rate of rainfall -- 4 inches per hour. 
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(a) Vertical Leaders. A vertical leader shall be based upon the 
maximum projected roof area to be drained according to the follow- 
ing Table 2 in 248 CMR 2.17. 


TABLE 2 
SIZE OF VERTICAL LEADERS 

Maximum Diameter Maximum Diameter 
Projected of Leaders Projected of Leaders 
Roof Area Roof Area 
(square feet) (inches) (square feet) (inches) 

720 2 8,650 5 
1,300 2% 13,500 6 
2,200 3 29 ,000 8 
4,600 4 


(3) Valves for Continuous Flow. Where there is a continuous or 
semicontinuous discharge into the building storm drain or building 
storm sewer, as from a pump, ejector, air conditioning plant, or 
similar device, each gallon per minute of such discharge shall be 
computed as being equivalent to 24 square feet of roof area, based 
upon a 4-inch rainfall. 


(4) Building Sub-drains. Building sub-drains located inside’ the 
building below the public gravity sewer level shall discharge into a 
sump or receiving tank, the contents of which shall be automatically 
lifted and discharged into the drainage system as required for building 
sumps. 
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(5) Sub-Soil Drains. 


(a) When subsoil drain for building is subject to backwater, it 
shall be protected by an accessibly located backwater valve. Sub- 
soil drains may discharge into a properly trapped area drain or 
sump. Such sumps do not require vents. Piping used for sub-soil 
drains shall not be less than 4 inches in diameter. 

(b) Materials for sub-soil drains shall be vitrified clay fibre or 
asbestos cement pipe. Piping may be either perforated or installed 
with open joints. Spigot end lengths shall have joints protected with 
screens securely fastened to pipes. Screens and fastenings shall 
be non-ferrous or other approved corrosion resisting material. 
Perforated piping shall be installed with sealed joints. All sub-soil 
drain piping shall be installed with sufficient pea stone or similar 
aggregate to permit the flow of ground water to the piping. 


Traps on Storm Drains and Leaders. 
(a) Where Require . Leaders and storm drains serving low roofs 


when connected to a combined sewer shall be trapped. 

(b) Where Not Required. No traps shall be required for storm- 
water drains which are connected to a sewer carrying storm water 
exclusively. 

(c) Trap Material. Storm water traps, when required, shall be of 
cast iron. 

(d) Trap Size. Traps for individual conductors shall be the same 
size as the horizontal drain to which they are connected. 

(e) Method of Installation. Individual storm-water traps shall be 
installed on the storm-water drain branch serving each conductor, 
or a single trap shall be installed in the main storm drain just 
before its connection with the combined building, sewer main, 
drain, or public sewer. Conductor traps shall be located so that 
an accessible cleanout may be installed on the building side of the 
trap. 


(7) Conductors and Connections. 


(a) Not to Be Used Improperly. Conductor pipes shall not be 
used as soil, waste, or vent pipes nor shall drainage or vent pipes 
be used as conductors. 

(b) Protection of Rain Water Conductors. Rain water conductors 
installed along alley ways, driveways, or other locations where they 
may be exposed to damage shall be protected by metal guards or 
recessed into the wall. 

(c) Combining Storm with Sanitary Drainage. The _ sanitary and 
storm drainage system of a building shall be entirely separate. 
Where a combined sewer is available, the building storm sewer may 
be connected to the building sanitary sewer in the same horizontai 
plane through a single wye fitting to form a combined building 
sewer at least 10 feet outside the inside face of the foundation wall. 
(d) Offsets. Offsets of 45 degrees or less from the vertical, and 
offsets of more than 45 degrees from the vertical that do not exceed 
10 feet in length, shall be sized according to Table 2 in 248 CMR 
2.17. Offsets of more than 45 degrees from the vertical in excess 
of 10 feet shall be sized according to Table 1 in 248 CMR 2.17. 


(8) Roof Drains. 


(a) Material of Roof Drains. Roof drains shall be of cast iron, 

copper, or other approved corrosion-resisting material. 

(b) Roof Drain Strainers. 
1. General Use. All roof areas, except those draining to hang- 
ing gutters, shall be equipped with roof drains having strainers 
extending not less than 4 inches above the surface of the roof 
immediately adjacent to the roof drain. Strainers shall have an 
available inlet area, above roof level, of not less than 1 times 
the area of the conductor or leader to which the drain is con- 
nected. 
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2. Flat Decks. Roof drain strainers for use on sun decks, 
parking decks, and similar areas, normally serviced and main- 
tained, may be of the flat surface type, level with the deck and 
shall have an available inlet area not less than 2 times the area 
of the conductor or leader to which the drain is connected. 
3. Roof Drain Flashings Required. The connection between 
roofs and roof drains which pass into the interior of the building 
shall be made watertight by the use of proper flashing methods 
and material. 


(9) Expansion Joints Required. Expansion joints or sleeves shall be 
provided where warranted by temperature variations or physical condi- 
tions. 


(10) Sanitary and Storm Sewers. Where separate systems of sanitary 
drainage and storm water are installed in the same property, the storm 
and sanitary building sewers and drains may be laid side by side in 
the same trench. 


2.18: Hospital Fixtures 
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(1) General. The plumbing system in a hospital shall conform not 
only to the criteria of this section but also to the requirements con- 
tained in the body of this code and with requirements of the Massa- 
chusetts Department of Environmental Quality Engineering. 


(2) Definitions. 
Aspirator. An aspirator is a fitting or device supplied with water 
or other fluid under positive pressure which passes through an 
integral orifice or "constriction" causing a vacuum. Aspirators are 
often referred to as "suction" apparatus, and are similar in opera- 
tion to an ejector. 


Autopsy Table. An autopsy table is a fixture or table used for the 
post-mortem examination of a body. 


Bedpan Hopper (Clinic Sink). A bedpan hopper is a fixture meet- 
ing the design requirements of fixture, sometimes called a clinic 
sink. 


Bedpan Steamer. A bedpan steamer is a fixture used for scalding 
bedpans or urinals by direct application of steam. 


Bedpan Washer. A bedpan washer is a fixture designed to wash 
bedpans and to flush the contents into the soil drainage system. It 
may also be provided for steaming the utensils with steam or hot 
water. 


Bedpan Washer Hose. A bedpan washer hose is a device supplied 
with hot and/or cold water and located adjacent to a water closet or 
clinic sink to be used for cleansing bedpans. 

Clinic Sink. See Bedpan Hopper and 248 CMR 2.18(3)(b). 

Flushing Type Floor Drain. A flushing type floor drain is a floor 
drain anich is equipped with an integral water supply, enabling 
flushing of the drain receptor and trap. 

Local Vent Stack. A local vent stack is a vertical pipe to which 
connections are made from the fixture side of traps and through 


which vapor and/or foul air may be removed from the fixture or 
device used on bedpan washers. 
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Sterilizer, Boiling Type. A boiling type "sterilizer" is a fixture 
(non-pressure type) used for boiling instruments, utensils, and/or 
other equipment (used for disinfection). Some devices are porta- 
ble, others are connected to the plumbing system. 


Sterilizer Instrument. See Sterilizer, Boiling Type. 


Sterilizer, Pressure Instrument Washer-Sterilizer. A pressure  in- 
strument washer-sterilizer is a fixture (pressure vessel) designed 
to both wash and sterilize instruments during the operating cycle of 
the fixture. 


Sterilizer, Pressure (Autoclave). A pressure sterilizer is a fixture 
(pressure vessel) designed to use steam under pressure for steriliz- 
ing. Also called an Autoclave. 


Sterilizer, Utensil. See Sterilizer, Boiling Type. 


Sterilizer Vent. A_ sterilizer vent is a separate pipe or stack, 
indirectly connected to the building drainage sytem at the lower 
terminal, which receives the vapors from nonpressure sterilizers, or 
the exhaust vapors from pressure sterilizers, and conducts the 
vapors directly to the outer air, sometimes called vapor, steam, 
atmospheric or exhaust vent. 


Sterilizer Water. A water sterilizer is a device for sterilizing water 
and storing sterile water. 


Still. A still is a device used in distilling liquids. ( 


(3) sFixtures: 
(a) General. Acceptable flush rim bedpan hoppers (clinic sinks), 
bedpan washers, and/or other acceptable fixtures and equipment 
shall be provided for the disposing of bedpan contents and the 
cleansing and disinfection of bedpans in soiled utility (hopper) 
rooms. 
(b) Clinic Sink. A clinic sink shall have an integral trap in which 
the upper portion of a visible trap seal provides a water surface. 
The fixture shall be so designed as to permit complete removal of 
the contents by siphonic and/or blowout action, and to reseal the 
trap. A flushing rim shall provide water to cleanse the interior 
surface. The fixtures shall have flushing and cleansing character- 
istics similar to a water closet. 
(c) Prohibited Use of Clinic Sinks and Service Sinks. A clinic 
sink serving a soiled utility room shall not be considered as a 
substitute for, nor shall it be used as a janitor's service sink. A 
janitor's service sink shall not be used for the disposal of urine, 
fecal matter, or other human wastes. 
(d) Ice Prohibited in Soiled Utility Rooms. No machine for manu- 
facturing ice, or any device for the handling or storage of ice shall 
be located in a soiled utility room. Machines for manufacturing ice, 
or devices for handling or storage of ice intended for either human 
consumption or packs, may be located in clean utility room, floor 
pantry, or diet kitchen. 


(4) Sterilizer Equipment Requirements. 
(a) Descaling of Equipment Prohibited. It shall be unlawful to 
descale or otherwise submit the interior of water sterilizers, stills, 
or similar equipment to acid or other chemical solutions while the 
equipment is connected to the water and/or drainage system. 
(b) ASME Standard. New pressure sterilizers and pressure in- 
struments washer-sterilizers hereafter installed, shall display in a ‘ 
location to be clearly visible at all times, the ASME Standard symbol 
and data plate. 
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(c) Sterilizer Piping. All sterilizer piping and/or devices nec- 
essary for the operation of sterilizers shall be accessible for inspec- 
tion and maintenance. 

(d) Condensers. Pressure sterilizers shall be equipped with an 
acceptable means of condensing and cooling the exhaust steam 
vapors. 

Nonpressure sterilizers should be equipped with an acceptable 
device which shall automatically control the vapors in a manner to 
confine them within the vessel, or equipped with an acceptable 
means of condensing and cooling of vapors. 

(e) Gas Fired Equipment. Gas fired equipment or apparatus shall 
be installed in accordance with the requirements of the Massachu- 
setts Gas Code. 


(5) Special Elevations. Control valves, vacuum outlets, and devices 
which protrude from a wall of an operating, emergency, recovery, 
examining, or delivery room, or a corridor and/or other locations 
where patients may be transported on a wheeled stretcher, shall be so 
located at an elevation which will preclude bumping the patient or 
stretcher against the device. When necessary to install at a lower 
elevation, safety precautions should be taken to protect the personnel. 


(6) Plumbing in Mental Hospitals. In mental hospitals, special consi- 
deration should be given to piping, controls, and fittings of plumbing 
fixtures as required by the types of mental patients being treated. No 


pipes or traps shall be exposed and fixtures shall be substantially 
bolted through walls. 


(7) Drainage and Venting. 

(a) Ice Storage Chest Drains. Any drain serving an ice chest or 
box shall achalye over an indirect waste receptor separate from 
all other fixture wastes. Each terminal shall discharge through an 
air gap above the receptor. The end shall be covered with a remov- 
able screen of not less than ten mesh per inch, and if discharging 
vertically, the terminal shall be cut at an angle of 45 degrees. 
(b) Bedpan Washers and Clinic Sinks. Bedpan washers and clinic 
sinks shall be connected to the soil pipe system and vented follow- 
ing the requirements as applied to water closets except that bedpan 
washers require additional local vents. 


(8) Sterilizer Wastes. 
(a) Indirect Wastes Required. All sterilizers shall be provided 
with individual and separate indirect wastes, with air gaps of not 
less than two (2) diameters of the waste tailpiece. The upper rim 
of the receptor, funnel, or basket type waste fitting shall be not 
less than two inches (2") below the vessel or piping, whichever is 
lower. 

Except as provided in 248 CMR 2.18(8)(c) and 2.18(8)(e) a "P" 
trap shall be installed on the discharge side of, and immediately 
below, the indirect waste connection serving each sterilizer. 

(b) Floor Drain Required. In all recess rooms containing the 
recessed, or concealed portions of sterilizers, not less than one 
acceptable floor drain, connecting to the drainage system, shall be 
installed in a manner to drain the entire floor area. 

(c) Recess Room Floor Drains, Trap Seal Maintenance. The recess 
room floor drain waste and trap shall be a minimum diameter of 3 
inches. It shall receive the drainage from at least one sterilizer 
within the recess room to assure maintenance of the floor drain trap 
seal. The sterilizer drain shall be installed on a branch taken off 
between the floor drain trap and the drain head. No individual 
sterilizer waste trap shall be required on this type of installation. 
(d) Prohibited Connections. Branch funnel and _ branch basket 
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type fittings, except as provided in 248 CMR 2.18(8)(e) are pro- 
hibited on any new installation or when relocating existing equip- 
ment. Existing branch funnel or branch basket type installations 
shall be provided with an acceptable indirect waste below the 
branch connections. 

(e) Battery Assemblies. A battery assembly of not more than 
three neater wastes may drain to one trap, provided the trap 
and waste are sized according to the combined fixture unit rating; 
the trap is located immediately below one of the indirect waste 
connections; the developed distance of a branch does not exceed 8 
feet; and the branches change direction through a tee-wye or wye 
pattern fitting. 

(f) Bedpan Steamers, Additional Trap Required. A trap with a 
minimum seal of 3 inches sha e provided in a bedpan steamer 
drain located between the fixture and the indirect waste connection. 
(g) Pressure Sterilizer. Except when an exhaust condenser is 
used a pressure sterilizer chamber drain may be connected to the 
exhaust drip tube before terminating at the indirect waste connec- 
tion. If a vapor trap is used, it shall be designed and installed to 
prevent moisture being aspirated into the sterilizer chamber. The 
jacket steam condensate return, if not connected to a gravity steam 
condensate return, shall be separately and indirectly wasted. If 
necessary to cool a high temperature discharge, a cooling receiver, 
trapped on its discharge side, may serve as the fixture trap. 

(h) Pressure Sterilizer Exhaust Condensers. The drain from the 
condenser shall be installed with an indirect waste as prescribed in 
the Code. If condensers are used on pressure sterilizers, the 
chamber drain shall have a separate indirect waste connection. 
(i) Water Sterilizer. All water sterilizer drains, including tank, 
valve leakage, condenser, filter and cooling, shall be installed with 
indirect waste or according to 248 CMR 2.18(8)(b). 

(j) Pressure Instrument Washer-Sterilizer. The pressure  instru- 
ment washer-sterilizer chamber drain and overflow may be intercon- 
nected. Also, they may be interconnected with the condenser. 
The indirect waste shall follow the provision set forth in the Code. 
(k) Aspirators. In operating rooms, emergency rooms, recovery 
rooms, delivery rooms, examining rooms, autopsy rooms, and other 
locations except laboratories where aspirators are installed for 
removing blood, pus and/or other fluids, the discharge from any 
aspirator shall be indirectly connected to the drainage system. The 
suction line shall be provided with a bottle or similar trap to pro- 
tect the water supply. 


Central Vacuum and/or Disposal Systems. 

(a) Wastes. The waste from a central vacuum (fluid suction) 
system of the disposal type and/or which is connected to the drain- 
age system whether the disposal be by barometric leg, collecting 
tanks, or bottles, shall be directly connected to the sanitary drain- 
age system through a trapped waste. 

(b) Piping. The piping of a central vacuum (fluid suction) system 
shall be of corrosion resistant material having a smooth interior 
surface. No branch shall be less than % inch for one outlet and 
sized according to the number of vacuum outlets, and no main shall 
be less than 1 inch. The pipe sizing shall be increased according 
to the manufacturer's recommendation as stations are increased. All 
piping shall be provided with adequate and accessible clean-out 
facilities on mains and branches, and shall be accessible for inspec- 
tion, maintenance, and replacements. 

(c) Water Systems for Space Cooling and Heating Condensate 
Drains. The lowest point of a content riser or risers shall be 
trapped and discharged over an indirect waste sink. The trap may 
be either "P" or a "running trap" with a cleanout. A branch shall 
be installed upstream from the condensate drain trap for flushing 
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and resealing purposes. The condensate drain and trap shall be 
located above the lowest floor level of the building. 


(10) Vent Material. Material for local vents serving bedpan washers 
and sterilizer vents serving sterilizers, shall be sufficiently rust 
proof, erosion and corrosion resistant to withstand intermittent wetting 
and drying from steam vapors, to withstand the distilled water solvent 
action of the steam vapors and to withstand frequent and immediate 
changes of temperatures. 


(11) Vent Connections Prohibited. Connections between local vents 
serving bedpan washers, Sterilizer vents serving sterilizing apparatus, 
and/or normal sanitary plumbing systems, are prohibited. Further- 
more, only one type of apparatus shall be served by a given vent. 


(12) Local Vents and Stacks.’ 
(a) Bedpan Washers. Bedpan washers shall be vented to the outer 
atmosphere above the roof by means of one or more local vents. 
The local vent for a bedpan washer shall be not less than a 2-inch 
diameter pipe. A local vent serving a single bedpan washer may 
drain to the fixture served. 


(13) Multiple Installations. Where bedpan washers are located above 
each other on more than one floor, a local vent stack may be installed 
to receive the local vent on the various floors. Not more than 3 
bedpan washers shall be connected to a 2-inch local vent stack, 6 to a 
3-inch local vent stack, and 12 to a 4-inch local vent stack. In multi- 
ple installations, the connections between a bedpan washer local vent 
and local vent stack shall be made by use of the tee or tee-wye sani- 
tary pattern drainage fittings, installed in an upright position. 

Trap Required. The bottom of the local vent stack, except when 
serving any one bedpan washer, shall be drained by means of a 
trapped and vented waste connection to the plumbing sanitary drainage 
system. The trap and waste shall be the same size as the local vent 
stack. 


(14) Trap Seal Maintenance. A water supply of not less than one- 
quarter inch minimum tubing shall be taken from the flush supply of 
each bedpan washer on the discharge or fixture side of the vacuum 
breaker, trapped to form not less than a 3-inch seal, and connected to 
the local vent stack on each floor. The water supply shall be so 
installed as to provide a supply of water to the local vent stack for 
cleansing and drain trap seal maintenance each time a bedpan washer 
is flushed. 


(15) Sterilizer, Vents and Stacks. 

(a) Connections. Multiple installations of pressure and nonpres- 
sure sterilizers shall have their vent connections to the sterilizer 
vent stack made by means of inverted wye fittings. Such vent 
connections shall be accessible for inspection and maintenance. 
(b) Drainage. The connection between the sterilizer vent stack 
shall be designed and installed to drain to the funnel or basket- 
type waste fitting. In multiple installations, the sterilizer vent 
stack shall be drained separately to the lowest sterilizer funnel or 
basket-type waste fitting or receptor. 


(16) Sterilizer Vent Stack Sizes. 
(a) Bedpan Steamers. The minimum size of a sterilizer vent serv- 
ing a bedpan steamer shall be one and one-half inches in diameter. 
Multiple installations shall be sized according to Table 1 in 248 CMR 
2.18, Stack Sizes for Bedpan Steamers and Boiling Type Sterilizers, 
(number of connections of various sizes sterilizer vent stacks). 
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TABLE 1 
STACK SIZES FOR BEDPAN STEAMERS 
AND BOILING TYPE STERILIZERS 


Stack Size Connection Size 
145" at 
; as 4 
1% inch, gs 0 
2 inch, 2. OF 1 
2 inch, 1 and 1 
3 inch, 4 oF 2 
3 inch, 2 and p 
4 inch, 8 oxy 4 
4 inch 4 and 4 
Note. tf: total of each size 


Note 2: Combination of sizes 
(b) Boiling Type Sterilizers. The minimum size of a sterilizer vent 
stack shall be 2 inches in diameter when serving a utensil sterili- 
zer, and 1% inches in diameter when serving an instrument sterili- 
zer. Combinations of building type sterilizer vent connections shall 
be based on Table 1 in 248 CMR 2.18, Stack Sizes for Bedpan 
Steamers and Boiling Type Sterilizers. 
(c) Pressure Sterilizers. Sterilizer vent stacks shall be two and 
one-half inches minimum; those serving combinations of pressure 
sterilizer exhaust connections shall be sized according to Table 2 in 
248 CMR 2.18, Stack Sizes for Pressure Sterilizers. 
(d) Pressure Instrument Washer-Sterilizer Sizes. The minimum size 
of a sterilizer vent stack serving an instrument washer-sterilizer, 
shall be 2 inches in diameter. Not more than two sterilizers shall 
be installed on a 2-inch stack, and not more than four on a 3-inch 
stack. 
TABLE 2 
STACK SIZES FOR PRESSURE STERILIZERS 
Number of Connections of Various Sizes Permitted 
to Various Size Vent Stacks 
Stack Size Connection Size 
sya 12! pet 2!" 
1% inch, 3 or 2 or 1 
14s inch, 2 and i) 
2 inch, 6 or 3 or 2 or 1 
2 inch, 3 and 7 
2 inch, 2 and 1 and 1 
2 inch, 1 and 1 and 1 
3 inch, 15 or 7 or 5 or 3 
3 inch, 1 and 2 and 2 
3 inch 1 and 5 and 1 
Note 1: Combination of sizes 
Note 2: Total of each size 
(17) Radioactive Materials. All radioactive materials shall be disposed 
of in a manner so as to create no hazard to operation and maintenance 
personnel of the institution or to the public. Specific permission shall 
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be secured from the State Department of Public Health to dispose of 
any radioactive material to the drainage system. 


(18) Water Supply 


(a) Water Service. All hospitals shall have dual services installed 
in a manner to provide an uninterrupted supply of water in case of 
a water main break. 

(b) Hot Water Heater and Tanks. The hot water equipment shall 
have sufficient capacity to supply water at 125°F. for hospital 
fixtures; water at 180°F. for kitchens; and water at 180°F. for 
laundry. Where direct fired hot water heaters are used, they shall 
be of an approved high pressure type. Submerged steam heating 
coils should be of copper. Storage tanks shall be fabricated of 
noncorrosive metal or be lined with noncorrosive material. 

(c) Hot Water Supply System. Hot water circulating mains and 
risers should be run from the hot water storage tank to a point 
directly below the highest fixture at the end of each branch main. 
Where the building is higher than three stories, each riser shall be 
circulated. Each main, branch main, riser and branch to a group 
of fixtures of the water system shall be valved. 


(19) Vacuum Breaker Installation. 
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(a) Hose Connections. For ordinary hose connections the maximum 
height at which any hose is to be used shall be treated at its flood 
level. 

(b) Low Volume Flows. Where low volume flows might cause leak- 
ing or spitting at the vacuum breaker parts, back pressure may be 
developed by installing an acceptable minimum orifice valve on the 
discharge side of the vacuum breaker. This shall be in addition to 
the regular control valve. This type of installation shall be subject 
to review and acceptance by the Inspector of Plumbing before 
installation. 

(c) Prohibited Water Closet and Clinic Sink Supply. No jet or wa- 
ter supplied orifices, except those supplied by the flush connec- 
tion, shall be located in and/or connected with a water closet bowl 
or clinic sink. This section shall not prohibit an acceptable bidet 
installation. 

(d) Special Equipment, Water Supply Protection. The Table 3 in 
248 CMR 2.18, Hospital Fixtures and Their Water Supply Protection, 
sets forth the requirements which shall be followed in protecting 
the water supply for hospital fixtures against backflow or backsi- 
phonage. 
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(20) Clinical, Hydrotherapeutic and Radiological Equipment. All clini- 
cal, hydrotherapeutic, radiological, or any equipment, whether men- 
tioned or not, which is water supplied and/or discharges to the waste 
system, shall meet the requirements of this Section and the Code 
covering cross-connections, air gaps, vacuum breakers, and check 


valves. 
(a) Special Equipment and Devices Found Under These Classes In- 
clude: 

Clinical Hydrotherapeutic Radiological Other 
Dental cuspidors Control units Violet X-ray 
Surgical Arm bath Diagnostic X-ray 

cuspidors 
Dental (flush rim) Leg bath Therapy X-ray 
lavatories 
Colonic irrigation Foot bath X-ray target 
Sitz bath Tub bath X-ray transformers 
Emergency bath Immersion bath X-ray oil tank 
Receiving bath Shower bath Diffraction 
Prenatal bath Needle bath 
Infant bath Tank X-ray developing 
Prophylaxis Pool Photographic 
developing 
Shampoo Hose Film 
developing 
Massage Syringe Microscopic 
Douche 


(21) Condensate Drain Trap Seal. A water supply shall be provided 
for cleaning, flushing, and resealing the condensate trap. The source 
of the water supply shall be a refrigerator condenser discharge, a 
drinking fountain waste, or other acceptable method of flushing and 
resealing the trap. The water supply shall be not less than 1/2 inch 
diameter pipe, and shall discharge through an air gap not less than 
twice the diameter of the supply pipe. 


(22) Valve Leakage Diverter. Each water sterilizer which may be 
filled with water through directly connected piping, shall be equipped 
with an acceptable leakage diverter and/or bleed-line on the water 
supply control valve to indicate and conduct any leakage of unsterile 
water away from the sterile zone. 


2.19: Plumbing in Mobile Homes 


(1) Definitions. 

(a) Mobile Home. Mobile Home means a structure, transportable in 
one or more sections which when erected on site measures eight 
body feet or more in width and thirty-two body feet or more in 
length, built on a permanent chassis and designed to be used as a 
dwelling, with or without a permanent foundation, when connected 
to the required utilities and includes the plumbing, heating, air 
conditioning and electrical systems contained therein. 

(b) Label. Label means the adhesive-back aluminum foil decal 
which is permanently affixed to each transportable section of each 
Mobile Home manufactured for sale in the United States and which 
serves as the certification by the manufacturer of conformance with 
the rules made under the Federal Mobile Home Construction and 
Safety Standard. In effect on the date of manufacture. 


(2) Scope. Plumbing in Mobile Homes shall comply to the latest Rules 
and Regulations established by the Secretary of the Department of 
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Housing and Urban Development authorized by the National Mobile 
Home Construction and Safety Act of 1974. 


Such rules are to be effective as of June 15, 1976. 


"These rules and regulations supercede all State Plumbing and/or 
Gas Codes." 


Additions or renovations made to the Plumbing and/or Gas Systems 
of such units shall be made in compliance with all provisions of Chap- 
ter 142 of the General Laws and the Massachusetts State Plumbing and 
Gas Codes. 


2.20: Swimming Pools 
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(1) General. All swimming pools must be installed in full compliance 
with all provisions of Title V of the Environmental Code of the Massa- 
chusetts Department of Environmental Quality Enginnering (310 CMR 
15.00). 

The issuing of permits, payment of fees, inspection, approval and 
installation of all swimming pools must also conform to all provisions of 
the Massachusetts State Plumbing Code. 


(2) Definitions. 
(a) Swimming Pool means and includes every artificial pool of water 
having a depth of two feet or more at any point and used for 
swimming or bathing, located indoors or outdoors, together with the 
bathhouses, equipment, and appurtenances used in connection with 
the pool. It does not include any residential pool as herein defined 
nor does it include any pool used primarily for baptismal purposes 
or the healing arts. 
(b) Public Pool means every swimming or wading pool admission to 
which may be gained by the general public with or without the 
payment of a fee. 
(c) Semi-Public pool means a swimming or wading pool on the pre- 
mises of, or used in connection with a hotel, motel, trailer court, 
apartment house, country club, youth club school, camp, or similar 
establishment where the primary purpose of the establishment is not 
the operation of the swimming facilities, and where admission to the 
use of the pool is included in the fee or consideration paid or given 
for the primary use of the premises. Semipublic pool shall also 
mean a pool constructed and maintained by groups for the purposes 
of providing bathing facilities for members and guests only. 
(d) Residential Pool means a swimming or wading pool established 
or maintained by an individual for his own or family's use or for 
the use of personal guests of his household. 
(e) Wading Pool means a pool of water in a basin having a maxi- 
mum depth of less than two feet intended chiefly as a wading place 
for children. It does not include any residential pool as herein de- 
fined. 
(f) Operator means any person who 
1. alone or jointly or severally with others owns a public or 
semi-public swimming pool or wading pool regulated by this 
article, or 
2. has case, charge or control of such a pool as agent or lessee 
of the owner or as an independent contractor. 
(g) Person means every individual, partnership, corporation, firm, 
association or group, including a city, town, county, or other 
governmental unit. 
(h) Board of Health means the appropriate and legally designated 
health authority of the city, town or other legally constituted 
governmental unit within the Commonwealth having the usual powers 
and duties of the board of health of a city or town, or his or its 
authorized agent or representative. 
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(3) Plan Approval. No person shall construct or install a swimming 
or wading pool or expand, remodel, or otherwise make any change 
which may affect the compliance of an existing swimming or wading 
pool with the requirements of this code until the plans and specifica- 
tions for the construction or change have been approved in writing by 
the Board of Health. Application for such approval shall be made on a 
form prescribed by, and containing such information as may be re- 
quired by the Commissioner of the Massachusetts Department of Envi- 
ronmental Quality Engineering. Nothing in this regulation shall affect 
the authority of any person acting under appropriate sections of an 
applicable building, plumbing or electrical code, ordinance or regula- 
tion. 


(4) Conformance. All work shall conform to approved plans and 
specifications. Any revision or change in the approved plans and 
specifications which may affect the capacity or the health or safety 
features of the swimming or wading pool shall be submitted to the 
board of health for review. Approval of said change or revision of 
plans shall be obtained in writing before the work affected by the 
change is undertaken. 


(5) Notification. The board of health shall be notified when a newly 
constructed, expanded, or remodeled swimming or wading pool is ready 
for use. Notification shall be given at least one week prior to the 
completion of the project so that a date can be arranged for a final 
inspection. Use of such pool shall not commence before a final inspec- 
tion has been made and approval, in writing, to operate has been 
given by the board of health. 


(6) Prohibited Connections. Under no circumstances should piping 
systems be so designed and constructed as to permit pool water to 
enter a potable-water-supply system nor waste water or sewage to 
enter the pool through backflow connections or interconnections. 


Cross-connections or interconnections in the pool piping system 
whereby pool water may under some conditions enter a potable-water- 
supply system should be avoided 

(a) by providing for the admission of make-up water above the 

overflow elevation of the pool or by pumping from a pump suction 

well; 

(b) where filters are installed and filter washing with the recircu- 

lation pump is not feasible, a washwater pump of proper capacity 

should be installed and a suction well or small elevated tank used to 
supply water to the pump, the discharge to the suction well or tank 
being above the flow line. In no case should valved cross-connec- 
tions, whereby water from a potable-water-supply may be admitted 
directly to the recirculation system for the purpose of filter wash- 
ing, be permitted. No pool drains or drains from filters, where the 
recirculating system is used, should be directly connected to sew- 

ers. Such drains should discharge by an indirect connection to a 

properly trapped sump. Where such indirect connections are not 

possible, pumping of pool and filter-wash drainage may be nec- 
essary. 


.21: Boiler Bhew-Off Tank 


9/30/80 


(1) Beiler Blow-Off Tank (See detail sketch, Figure 1 in 248 CMR 
2.22). A vessel designed to receive the discharge from a boiler blow- 
off owtlet and to cool the discharge to a temperature of 150 degrees or 
less which permits its safe discharge to the drainage system. 
(a) Shall be in full accordance with the recommendations of the 
National Board of Boiler and Pressure Vessel Inspectors for Boiler 
Blow-off Equipment, Columbus, Ohio. 
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aceL: 


continued 


(b) The temperature of water entering drainage piping from dis- 
charge of blow-off equipment shall not exceed 150°F. 

(c) The pressure of the blow-down leaving any type of blow-off 
equipment shall not exceed 5 p.s.i.g. 

(d) The blow-off piping and fittings between the boiler and the 
blow-off tank shall comply with Paragraph P-307 to 312 aisha of 
the ASME Power Boiler Code. 

(e) All materials used in the fabrication of boiler blow-off equip- 
ment shall comply with material Section II of the ASME Boiler Code. 
(f) All blow-off equipment shall be fitted with openings to facilitate 
cleaning and inspection. 

(g) The blow-off tank shall be designed in accordance with Section 
VIII of the ASME Boiler Construction Code, for a working pressure 
of at least one fourth of maximum working pressure of the boiler to 
which it is connected. In no case, however, shall the plate thick- 
ness be less than 3/8". 


2.22: Chapter 142 


9/30/80 


(1) Definitions. In this chapter the following words shall have the 
following meanings: 


Certificate. A certificate of registration issued in accordance with 
section three of chapter five hundred and thirty-six of the acts of 
nineteen hundred and nine, section two of chapter five hundred and 
ninety-seven of the acts of nineteen hundred and ten or chapter five 
hundred and eighteen of the acts of nineteen hundred and twelve. 
"Examiners," the board of state examiners of plumbers and gas fitters 
appointed under section thirty-six of chapter thirteen. 


Certificate of a plumbing corporation or certificate of a plumbing part- 
nership. A certificate of registration issued to a master plumber 
authorizing him to conduct the plumbing business as a corporation or 
as a partner in a partnership, as the case may be. 


Journeyman. A person who himself does any work in plumbing subject 
to inspection under any law, ordinance, by-law, rule or regulation. 


Master Plumber. A plumber having a regular place of business and 
who, by himself or journeymen plumbers in his employ, performs 
plumbing work. 


Apprentice. A person who is learning and working at the business of 
age ae under the direct supervision of a master plumber or a jour- 
neyman. 


Registered. Registered in accordance with section three of chapter 
five hundred and thirty-six of the acts of nineteen hundred and nine, 
section two of chapter five hundred and ninety-seven of the acts of 
nineteen hundred and ten or chapter five hundred and eighteen of the 
acts of nineteen hundred twelve. 


(2) Board of State Examiners of Plumbers and Gas Fitters. There 
shall be a board of State Examiners of plumbers and gas fitters, in 
sections thirty-seven and thirty-eight called the examiners, consisting 
of nine members, citizens of the Commonwealth, of whom one shall have 
had at least ten years practical experience as a master plumber, one 
shall be a journeyman plumber with at least ten years practical experi- 
ence, who is a wage earner, one shall be a sanitary engineer, one 
shall be a master gas fitter with at least ten years practical experience 
in the field of undiluted liquefied petroleum gas and natural gas, one 
shall be a journeyman gas fitter with at least ten years practical 
experience, who is a wage earner, one shall be a master or journeyman 
gas fitter with at least ten years practical experience in the design 


Vol. 11 - 126 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


2.22: 


9/30/80 


continued 


and installation of liquefied petroleum gas systems, one shall be the 
commissioner of public health or his designee, one shall be the com- 
missioner of public safety or his designee, one shall be a representa- 
tive of the public, subject to the provisions of section nine B. As the 
term of office of a member expires, his successor shall be appointed 
by the governor to serve for three years. The governor shall desig- 
nate the chairman of the board and may at any time change such 
designation. The governor shall designate the appointee as the master 
plumber, the journeyman plumber, the master gas fitter, the journey- 
man gas fitter, the gas fitter competent in liquefied petroleum gas 
systems, the sanitary engineer or the public member of the board. 
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2.23: Figures 
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FIGURE 2 


248 CMR 2016 $F1)..(a) | 


Ig 


13" war” 


NOTE; THESE DIMENSIONS ARE FROM THE VENT TO THE WEIR 
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FIGURE 3 
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) 2.23: continued 
/ FIGURE 4 
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sketch. Such additional fixtures to be installed in 
accordance with 248 CMR 2.16 (8) (a). 
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2.23: continued 
FIGURE 5 
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2.23: continued 


FIGURE 6 
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FIGURE 7 
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FIGURE 8 
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2.23: continued 


FIGURE 9 
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FIGURE 10 
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2.23: continued 


FIGURE 11 


SPECIAL WASTES - 248 CMR 2.13 
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NOTE: SEE 248 CMR 2.13 (1) (b) BEFORE INSTALLATION OF ANY SPECIAL WASTE SYSTEM. 


9/30/80 Vol. 11 - 138 


248 CMR: 


BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


2.23: continued 


FIGURE 12 


ONE FLOOR LEVEL 248 CMR 2.13 (6) (d) WITH HORIZONTAL DRAIN BELOW FLOOR, 
TRAPS ABOVE FLOOR, SEVEN CUP SINKS, LOOP VENTED 
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9/30/80 
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SEE 248 CMR 2.13 (1) (b) BEFORE INSTALLATION OF ANY SPECIAL WASTE SYSTEM. 
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2.23: continued 


FIGURE 14 
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NOTE: SEE 248 CMR 2.13 (1) (b) BEFORb i..5vALLATION OF ANY SPECIAL WASTE SYSTEM. 
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LARGER THAN 6” 


3 
THE DESIGN AND DIMENSIONS Wit BE 
OETERMINED FOR EACH PARTICULAR CASE. 


SEWEBAGE__ Divi sion 
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NOTES FOR SKETCHES 


1. ALL SKETCHES ARE A GEVERAL SCHENATIC ONLY. THEY ARE NOT 
MEANT TO SHOW EVERY FITTING, CHANGE OF DIRECTION OR EVERY 
SITUATION. 


2. ALL FIXTURE WASTE AND TRAPS AS PER 248 CMR 2.15 (2) (a) TABLE. 


3. ALL CLEANOUTS AND LOCATIONS AS PER 248 cur 2.08 (2) (a) THROUGH 
@,06 C2) > (n)-< 


4. ALL VENTS THRU THE ROOF AS PER 3249 CMR 2.16 (4) (a) THROUGH 
2.46 (5) (f). 


5. ALL SRANCHES AND BUILDING DRAIN SIZES AS PER 248 CMR 2.15 (3) (a) 


6. ALL SIZES OF VEYTS, VENT STACKS, BRANCHES ETC. SHALL BE 
DETERMINED BY 248 cmR 2.16 (12) (a) TABLE. 


7. SYMBOLS 

<U.G. UNDER GROUND 

AG. ABOVE GROUND 
* TYPICALLY 

\M&T WASTE AND TRAP 
S.S. SERVICE SINE TRAP STANDARD (3" ) 
MLR, MOP RECEPTOR 

PD. FLOOR DRAIN 
W/IN WITHIN 
Lit. LAUNDRY TRAY 
PY. FUTURE VENT 
Es. KITCHEN SINE (SINGLE COMPARTMENT) 
Weds WATER CLOSET 
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SHOWER 

LAVORTORIES W/1 1/4" WASTE 
VENT THROUGH ROOF 

CAST IRON 

ACID RESITANT 

DRAINABE 


VENTS 


° d APPROVED TYPE CLEANOUTS 


L TRAP DISTANCES FROM VENTS AS PER 248 CMR 2.16 (11) (a) TABLE. 


9, SEE 248 CMR 2.13 (1) (b) FOR 248 CMR 2.13 SPECIAL WASTE) BEFORE 
INSTALLATION OF ANY SPECIAL WASTE SYSTEM. 


REGULATORY AUTHORITY 


248 ‘CMR 2.003 “M.G.Le cc. 142, Ss. 14; 
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248 CMR 4.00: GENERAL RULES 


Section 


4.01 Authorization, Penalty and Sections Declared Independent 
4.02 General Rules of the Board 


4.01: Authorization, Penalty and Sections Declared Independent 


Authorization. This Code was authorized, formulated, and adopted 
under M.G.L. c. 142, s. 13, which now reads: 

In all cities and towns, the examiners, subject to the approval 
of the Department of Public Safety, shall make and from time to time 
in like manner alter, amend, and repeal rules and regulations relative 
to gas fitting in buildings throughout the Commonwealth, and relative 
to liquefied petroleum gas fitting containers and regulating equipment 
in such buildings, which rules shall be reasonable, uniform, based on 
generally accepted standards of engineering practice, and designed to 
prevent fire, explosion, injury and death, and not inconsistent with 
rules and regulations relative to the distribution of natural gas which 
are promulgated pursuant to chapter one hundred and sixty-four or 
the provisions of chapter one hundred and forty-two or the rules 
and regulations made under the authority thereof. The examiners 
shall adopt a regulation requiring all cities and towns to use a uni- 
form application for a permit to perform gas fitting work. 


comity: Every person engaged in the business of a master gas fitter 
or working as a journeyman or as an apprentice not lawfully registered 
or licensed as required by M.G.L. 142, every person engaging in or 
working at the business of gas fitting in a city or town, when forbid- 
den to do so under M.G.L. 142, every master gas fitter who engages 
or employs any person to work as a journeyman or as an apprentice 
who has not been so registered of licensed, and any person violating 
any provisions of this Code shall be punished by a fine not exceeding 
one hundred dollars. 


Sections Declared Independent. Each section of this Code and every 
part of each section is hereby declared to be an independent section 
and part of section and the holding of any section or part of section 


to be void and ineffective for any cause, shall not be deemed to 
affect any other section or part of sections. 


4.02: General Rules of the Board 


12/31/81 


(1) Gas piping systems, in general, shall be low pressure (not in 
excess of 1/2 pound per square inch or 14 inches water column) and 
installed and tested in accordance with the provisions outlined in 248 
CMR 4.00 and 248 CMR 5.00. 


(2) Permits to perform gas fitting shall be issued to licensed gas fit- 
ters and licensed plumbers only. 


(3) In the event of an accident caused in whole or in part by any 
type of gas and/or equipment subject to this Board, all equipment 
shall remain as is, consistent with public safety, until released by an 
agent from this Board. 


(4) In case of fire or explosion involving facilities regulated by the 
Board of State Examiners of Plumbers and Gas Fitters, the gas in- 
spector shall promptly notify the Board of State Examiners of Plumbers 
and Gas Fitters, in reasonable detail and shall impound any gas piping 
or gas equipment involved which in his opinion contributed in any way 
to the explosion or fire. 
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In cases of emergency a gas appliance may be turned on temporarily 
by the licensed installer provided: the installer has tested the piping 
in accordance with the appropriate section of this code; the installer 
and the supplier are satisfied that the installation of piping and use of 
the equipment will assure safe operation; and the gas inspector (or the 
chief inspector if more than one inspector) is notified and a regular 
inspection is made at the earliest opportunity in any case not later 
than the next working day. 


(5) Licensed persons acquiring gas permits for any location shall be 
responsible for such gas work and/or equipment as specified in the 
permit until the permit is completed or withdrawn. All withdrawals 
must be in writing or in a manner prescribed by the Board of State 
Examiners of Plumbers and Gas Fitters. 


(6) No deliveries of propane gas shall be made to any installation 
without the supplier first ascertaining whether the permits have been 
approved by the local authorities. Alterations or additions to the 
original installation shall require reapproval and issuance of new per- 
mits. 


(7) L.P. gas systems installed in mobile catering equipment shall be 
installed in accordance with the specifications as outlined in 248 CMR 
6.00. The mobile unit with L.P. gas system attached shall not be 
moved or used within the confines of a building for human occupancy. 


(8) Each trailer, having a gas system attached, that is used in any 
way for human occupancy shall be inspected by the local gas inspector 
in every location where such trailer is in use. 


(9) For the purpose of this code, the Gas Inspector shall be that per- 
son in each city or town appointed under the provisions of M.G.L. 
C. 142, ss. 11 and 12 and having those qualifications spelled out under 
those sections. 


(10) The installer holding the L.P. gas permit for Buildings Under 
Construction or Undergoing Major Renovations and Buildings Under- 
going Minor Renovations When Frequented by the Public shall post in a 
conspicuous place at the construction site the rules and regulations 
listed in 248 CMR 6.00. (Reference 248 CMR 6.06(3) and 6.06(4)(b)). 


(11) An amendment to Part 192, Section 192.3, issued April 5, 1973, 
of the minimum Federal Safety Standards relating to Transportation of 
Natural Gas and Other Gas by Pipeline (49 U.S.C. 1692) redefined a 
service line to mean a distribution line that transports gas from a 
common source to 
(a) a customer meter or the connection to a customer's piping, 
whichever is farther downstream, or 
(b) the connection to a customer's piping if there is no customer 
meter. A customer meter is the meter that measures the transfer of 
gas from an operator to a customer. 


(12) The Office of Pipeline Safety, U.S. Department of Transportation, 
has interpreted that in some instances such as transportation of gas 
from a master meter or point of delivery by the utility by a customer 
to a connection with customer's piping as a building or series of build- 
ings (such as a mobile home park, multiple housing complex) must be 
installed, maintained, and operated in accordance with federal regula- 
tions. 


(13) The adjusting of appliance controls, the adjusting of gas flames, 


the replacement of gas valves, the replacement of controls, the in- 
stallation or replacing of meters, and regulators and the servicing of 
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5.01: continued 


When two or more consumers are served from the same supply 
system, precautions shall be exercised to assure that only service 
to the proper consumer is turned off. 

(d) Checking for Gas Leaks. Matches, candles, and other open 
flames shall not be used to check for gas leakage. Checks for 
leaks shall be made with approved gas leak detectors or by brush- 
ing a soap and water solution or its equivalent on fittings and other 
suspected locations. 

(e) Use of Lights. Artificial illumination used in connection with a 
search of gas (ae teaten shall be restricted to electric hand flashlights 
(preferably of the safety type) or approved safety lamps. In 
searching for leaks, electric switches should not be operated. If 
electric lights are already turned on, they should not be turned 
off. 

(f) Working Alone. An individual shall not work alone in any 
situation meré accepted working practices dictates that two or more 
men are necessary to perform the work safely. 

(g) Handling of Liquid from Drips. Liquid which is removed from 
the drip in existing gas piping shall be handled with proper pre- 
cautions, and shall not be left on the consumer's premises. 

(h) No Smoking. Smoking, open flames, lanterns, welding or 
other sources ee ignition shall not be permitted when working on 
piping which contains or has contained gas until proper safety 
precautions have been taken. 

(i) Handling Flammable Liquids. Flammable liquids used by the in- 
staller shall be handled wath proper precautions and shall not be 
left within the premises from the end of one working day to the 
beginning of the next. 

(Gj) Work Interruptions. When interruptions in work occur while 
repairs or alterations are being made to an existing piping system, 
the system shall be left in safe condition (see 248 CMR 8.04(14) in 
Industrial Piping Code). 


5.02: Gas Piping Installation 


12/31/81 


Permits and Piping Plans. 
(a) Gas piping systems shall not be installed, altered, removed, 


replaced, or repaired until a permit-has been issued therefore by 
the Inspector of Gas Fitting. Any application for such permit shall 
be made to the Inspector of Gas Fitting and shall contain a state- 
ment of the work to be performed, the location of the building, and 
the names of the persons for and by whom the work is to be done. 
All applications for permits for any new installations of natural gas- 
filed central and space heating equipment shall be accompanied by 
authorization from the serving gas supplier. Such authorization 
shall also accompany all applications for permits to install any gas- 
fired equipment for commercial or industrial use. Replacements of 
existing gas-fired central or space heating and commercial or indus- 
trial equipment, shall be excluded from the authorization, provided 
the gas input rating is not more than 110% of the equipment being 
replaced. Each permit which is issued by the Inspector of Gas 
Fitting shall be subject to the express conditions set forth therein 
as to compliance with all provisions of the statutes, rules and regu- 
lations which relate to gas fitting. 
(b) Permits to perform gas fitting shall be issued to licensed gas 
fitters and licensed plumbers only. Permits may be cancelled if, 
in the opinion of the Inspector of Gas Fitting, the Code has been 
violated. 
(c) For gas installations of over 5,000,000 (five million) BTU's per 
hour, a plan of the proposed piping system and equipment shall be 
submitted for approval to the Board of State Examiners of Plumbers 
and Gas Fitters. This plan shall contain a written statement from 
the local gas supplier that such fuel demand is available. The sys- 
tem shall be designed by a Registered Professional Engineer or 
other competent designer approved by the Board. 
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(d) Gas piping systems requiring gas pressure in excess of 1/2 
psig may be permitted with the approval of the Board of State 
Examiners of Plumbers and Gas Fitters. This pressure limitation 
does not apply to LP Liquid Gas Systems and/or first stage vapor 
systems. 


(2) Provisions for Meter Installation. The meter installation shall be 
such that the meter can be easily read and the connections are readily 
accessible for servicing. Location, space requirements, dimensions, 
and type of installation shall be acceptable to the serving gas supplier 
and shall conform to the requirements of 248 CMR 8.05. 

Gas piping at multiple meter installations shall be plainly marked by 
a metal tag or other permanent means, attached by the installer desig- 
nating the building or the part of the building being supplied. If a 
gas meter is installed outside of a building, there shall be a main gas 
cock immediately inside the foundation (wall) on the house side of the 
meter. 


(3) Interconnections Supplying Separate Consumers. When two. or 
more meters, or two or more service regulators when meters are not 
provided, are installed on the same premises and supply separate 
consumers, the gas piping systems shall not be interconnected on the 
outlet side of the meters or service regulators. 


(4) Interconnections for Stand-By Fuels. When a supplementary gas 
for stand-by use is connected ‘ofinteeent from a meter or a service 
regulator when a meter is not provided, a suitable device to prevent 
backflow shall be installed. A three-way valve installed to admit the 


stand-by supply and at the same time shut off the regular supply may 
be used for this purpose. 


(5) Dual Installations. Utility gas and LP gas systems shall not be 
installed within the same building except where authorized by the 
Board. 

Approval of the Board of State Examiners of Plumbers and Gas 
Fitters shall be required before more than one utility gas service is 
supplied to any building. The serving gas supplier shall be notified 
prior to any petition to the Board for more than one utility gas service 
to a building. 


(6) Size of Supply Piping for Gas Appliances. Gas piping shall be of 
such size and so installed as to eee a supply of gas sufficient to 
meet the maximum demand without undue loss of pressure between the 
meter, or service regulator when a meter is not provided, and the 
appliance or appliances. 

The size of gas piping depends upon the following factors: 

(a) Allowable loss in pressure from meter, or service regulator 

when a meter is not provided, to appliance. 

(b) Maximum gas consumption to be provided. 

(c) Length of piping and number of fittings. 

(d) Specific gravity of the gas. 

(e) Diversity factor. 


(7) Gas Consumption. The quantity of gas to be provided at each 
outlet shall be determined, whenever possible, directly from the manu- 


facturer's Btu rating of the appliance which will be installed. In case 
the ratings of the appliances to be installed are not known, Table 1 in 
248 CMR 5.02 is given to show the approximate consumption of average 
appliances of certain types in Btu per hour. 


(8) No gas system or part thereof shall be covered until it has been 
inspected, tested and accepted as prescribed in this Code. 


(9) The equipment, materials, power, and labor necessary for the 
inspection and test shall be furnished by the plumber or gas fitter. 
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(10) Gas shall not be turned on to new or existing system which has 
been renovated unless the installation has been approved by the local 
gas inspector or state investigator in compliance with the provisions of 
Massachusetts Fuel Gas Code. 


(11) Whenever there is reason to believe that the gas system of any 
building has become defective, it shall be subjected to test and/or 
inspection, and any defects found shall be corrected as required in 
writing by the Inspector of Gas Fitting. 


(12) Whenever additional gasfittings or alterations thereof, are being 
made or installed, in the existing buildings or premises, and existing 
gas fitting is found to be in violation of this Code to the point of 
being a health menace or nuisance or a safety hazard, such existing 
gas fitting shall be made to conform before any additional work may be 
completed. 


(13) When a gas appliance which is connected to the gas system is 
permanently removed, a permit for the work shall be secured. All 
connections to such appliance shall be made gas tight. 


(14) Should a licensed plumber or gasfitter holding a gas permit for 
installation of gas work, turn on gas to such work, without first 
notifying the local gas inspector, he may not be granted any further 
gas permits upon the discretion of the local gas inspector. 


(15) Permits shall be invalid if the work is not started within 90 days 
of the date thereon, unless the holder of the permit can prove to the 
Inspector that failure to start within the 90 day period was beyond his 
control. 


(16) If, at the time of testing and inspection, any leaks, defective or 
patched materials, or evidence of unskilled or inferior workmanship be 
found, the same shall be condemned by the Inspector of Gas Fitting 
and ordered by him to be removed and corrected and no further 
progress shall be allowed on the work until the same is effected and 
the test renewed. 


(17) The Inspector shall, except in the case of emergencies, perform 
his duties and inspections during the normal working hours of the 
day. 


(18) Following the testing and approval of a gas system, the In- 
spector shall attach a permanent tag in a conspicuous place indicating 
his approval of the system. 


(19) Appeal Procedure. Any person aggrieved by the decision of an 
Investigator or Inspector of Gas Fitting may appeal, in writing, to the 
Board of State Examiners of Plumbers and Gas Fitters for a hearing. 
The written appeal shall be accompanied with a check in the amount 
of twenty dollars, made payable to the Commonwealth of Massachu- 
setts, shall be filed by the appellant with the Executive Secretary who 
shall schedule the hearing and notify all interested parties of same. 

Should the Board of State Examiners of Plumbers and Gas Fitters 
find in favor of the appellant, the check deposited with the Board 
shall be returned to the appellant. 

The decision of the Board of State Examiners of Plumbers and Gas 
Fitters shall be final. 
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5.02: continued 


TABLE 1. 
Approximate Gas Input for Some 
Common Appliances 


Input Btu 
Appliance per Hour 
(Approx. ) 
Range, Free Standing, Domestic 65 ,000 
Built-In Oven or Broiler Units, Domestic 25,000 
Built-In Top Unit, Domestic 40 ,000 
Water Heater, Automatic Storage 
30 to 40 gal. tank 45 ,000 
Water Heater, Automatic Storage 
50 gal. tank 55,000 
Water Heater, Automatic Instantaneous 
(2 gal. per minute 142,800 
Capacity (4 gal. per minute 285 ,000 
(6 gal. per minute 428,400 
Water Heater, Domestic, Circulating or Side-Arm 35,000 
Refrigerator 3,000 
Clothes Dryer, Domestic 35 ,000 
Gas Grills 25 ,000 
Gas Incinerators 50,000 
Gas Lights 3,000 


For specific appliances or appliances not shown above, the input should be deter- 
mined from the manufacturer's rating. 


To obtain the cubic feet per hour of gas required, divide the total 
Btu input of all appliances by the average Btu heating valve per cubic 
foot of the gas. The average Btu per cubic foot of the gas in the 
area of the installation may be obtained from the servicing gas 
supplier. 


(8) Required Gas Piping Size. 
(a) Capacities in fla feet per hour of 0.60 specific gravity gas 
for different sizes and lengths of pipe are shown in Table 2 in 248 
CMR 5.02. Table 2 is based upon a pressure drop of 0.3 inch 
water column. In using this table, no allowance is necessary for an 
ordinary number of fittings. 

Capacities of different sizes and lengths of semi-rigid tubing in 
thousands of Btu per hour with a pressure drop of 0.5 inch water 
column for undiluted liquefied petroleum gases are shown in Table 4 
in 248 CMR 5.02. In using this Table no allowance is necessary for 
an ordinary number of fittings. 

(b) Gas piping systems that are to be supplied with gas of a 
specific gravity of 0.70 or less, can be sized directly from Table 2 
in 248 CMR 5.02 for utility gases. When the specific gravity of the 
gas meter is greater than 0.70, the gravity factor shall be applied. 

Application of the gravity factor converts the figures given in 
Table 2 in 248 CMR 5.02 to capacities with another gas of different 
specific gravity. Such appliaction is accomplished by multiplying 
the capacities given in Table 2 in 248 CMR 5.02 by the multipliers 
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continued 


shown in Table 3 in 248 CMR 5.02. In case the exact specific 
gravity does not appear in the Table, choose the next higher value 
specific gravity shown. 
(c) To determine the size of each section of gas piping in a system 
within the ranges of Tables 2 or 4 in 248 CMR 5.02 proceed as 
follows: (A sample calculation is presented in 248 CMR 4.37.) 
1. Calculate the gas demand in cubic feet per hour of the 
appliance to be attached to each piping system outlet. 
2. Measure the length of piping from the gas meter, or service 
regulator when a meter is not provided, to the most remote 
outlet in the building. 
3. In Table 2 or 4 in 248 CMR 5.02 whichever is appropriate, 
select. the column showing that distance or the next longer 
distance if the Table does not give the exact length. This is 
the only distance used in determining the size of any section of 
gas piping. If the gravity factor is to be applied, the values in 
the selected column of Table 2 in 248 CMR 5.02 are multiplied by 
the appropriate multiplier from Table 3 in 248 CMR 5.02. 
4. Use this verticle column to locate ALL gas demand figures 
for this particular system of piping. 
5. Starting at the most remote outlet, find in the vertical 
column just selected the gas demand for that outlet. If the 
exact figure of demand is not shown, choose the next larger 
figure below in the column. 
6. Opposite this demand figure, in the first column at the left 
in Table 2 or 4 in 248 CMR 5.02, will be found the correct size 
of gas piping. 
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5.02: continued 


7. Proceed in a similar manner for each outlet and each section 

of gas piping. For each section of piping, determine the total ~ 

gas demand supplied by that section. | 
(d) For any gas piping system, special gas appliances or for 
conditions other than those covered by Tables 2 or 4 in 248 CMR 
5.02 such as longer runs, or greater demands, the size of each gas 
piping system may be determined by standard engineering methods 
acceptable to the Board of State Examiners of Plumbers and Gas 
Fitters. 


TABLE 3. 
Multipliers to Be Used Only with Table 2 in 248 CMR 5.02 
When Applying the Gravity Factor 


Specific Specific 
Gravity Multiplier Gravity Multiplier 
oo K3t 1.00 -78 
.40 i223 1.10 74 
~45 1.16 1.20 ny i 
v0 1.10 350 .68 
a 1.04 1.40 . 66 
.60 1.00 1.50 /63 
65 96 1.60 .61 
70 -93 1.70 -59 
75 -90 1.80 -58 
.80 .87 1.90 56 Y 
85 84 2.00 Ps 
90 .82 2en0 -54 
TABLE 4. 


Capacity of Semi-Rigid Tubing of Different 
Outside Diameters and Lengths in Thousands 
of Btu Per Hour of Undiluted Liquefied 
Petroleum Gases at a Pressure Drop of 0.50 
Inch Water Column 


Outside 
Diameter Length of Tubing (Feet) 
(Inches) 


(9) Diversity Factor. The diversity factor (See 248 CMR 5.35, Detini- § 
tions) is an important factor in determining the correct gas piping size 
to be used for supplying domestic ranges in multiple family dwellings. 
See Table 5 in 248 CMR 5.02 for the factor to be used. 
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No. of 
Ranges 


CONADU HEWN HK 


* Also rep 


The use of Table 5 in 248 CMR 5.02 is limited to domestic ranges 
only and shall not apply to any other gas appliances. The sizing of 
gas piping for other appliances in multiple family dwellings shall be in 
accordance with 248 CMR 5.02(8). 


TABLE 5. 
Multi-Family Dwellings 
Diversity Factor in Per Cent of Total Load for 
Domestic Gas Ranges with Connected Load 
Ratings of 63,000 Btu/hr. or more per Range 


*Maximum *Maximum 

Demand Per Cent No. of Demand Per Cent 

M Btu/hr. of Rating Ranges M Btu/hr. of Rating 
63 100 13 270 ce! 
107 85 14 283 32 
132 70 15 293 31 
LS 60 16 3¥2 eral 
173 ae 17 332 30 
189 50 18 340 30 
198 50 19 346 29 
212 42 20 353 28 
225 39 21 358 27 
ao0 37 22 374 27 
243 35 23 390 27 
257 34 24 & 

Over 408 Qi 


resents approximate number of cubic feet per hour of natural gas. 


(10) Additions to Existing Gas Piping. Additions to existing piping 
in buildings shall. conform to Table 2 in 248 CMR 5.02 for liquefied 
petroleum gas, whichever is designated by the Board of State Examin- 
ers of Plumbers and Gas Fitters: Additions to existing tubing in 
buildings shall conform to Table 4 in 248 CMR 5.02. Existing gas 
piping shall be replaced by the proper size of tubing where necessary. 
In no case, shall additions be made to existing pipe in buildings which 
is smaller than permitted by Table 2 in 248 CMR 5.02, or to existing 
tubing in buildings which is smaller than permitted by Table 4 in 248 
CMR 5.02. 


(11) Gas Piping in Mobile Home and Recreational Vehicle Parks. Gas 
piping systems in mobile home and recreational vehicle parks extending 
from the outlet of a meter set assembly, or the outlet of a service 
regulator when a meter is not provided, to the terminal of the gas 
riser at each site shall comply with the following specific provisions 
and with all other applicable provisions in Part I and Part II of this 
code and with the provisions of NFPA 501A-1972* Standard for Mobile 
Homes and NFPA 501B-1972* Standard for Recreational Vehicles. 

(a) Protection of Piping. Piping shall be buried to a depth of not 

less than 18 inches and covered in a manner to protect the piping 

system from physical damage. 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210 in pamphlet form. 
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(b) Prohibited Locations. Piping shall not be installed under- 
ground beneath mobile homes or recreational vehicles with an en- 
closing foundation. 
(c) Location, Protection and Sizing or Riser. A gas riser to each 
site shall be placed in the rear one-third section of the site and not 
less than 18 inches from the roadside wall of the mobile home or 
recreational vehicle. An additional riser may be placed on the site 
to service the hitch gas supply connection. The gas riser(s) shall 
be located and protected or supported so as to minimize the likeli- 
hood of damage by moving vehicles. The minimum size of the gas 
piping outlet at a site shall be 3/4 inch for other than undiluted 
liquefied petroleum gases. 
(d) Location of Shutoff Valves. 
1. Outlets for the individual sites and gas piping to any build- 
ing supplied by the system shall be provided with a readily 
accessible approved valve which cannot be locked in the open 
position. 
2. A readily accessible valve shall be provided near the point 
of gas delivery for shutting off the entire park system. The 
valve provided by the serving gas supplier may be considered 
acceptable for this purpose provided it is readily accessible. 
(e) Connections. Connection to the gas piping system shall be 
made with pipe, listed connectors or semi-rigid tubing. Provisions 
for flexibility shall be provided when necessary. Connectors hav- 
ing aluminum exterior surfaces shall not be used. 
(f) Demand Factors. 
1. The hourly volume of gas required for any site gas outlet or 
any section of a park gas piping system may be computed from 
Table 5 in 248 CMR 5.02. 
2. Other gas equipment or appliances, other than site outlets, 
shall be computed at the manufacturer's maximum cubic foot per 
hour input rating or from Table 1 in 248 CMR 5.02 and shall be 
added to the figures given in Table 5. 


TABLE 6. 


Demand Factors for Use in Calculating 
Gas Piping Systems in Trailer Parks 


of Trailer Btu Per Hour 
Sites Per Trailer Site 
1 125,000 
H 117,000 
3 104,000 
4 96,000 
5 92,000 
6 87,000 
7 83,000 
8 81,000 
9 79,000 
10 77,000 
11-20 66,000 
21-30 62,000 
31-40 58,000 
41-60 55,000 
Over 60 50,000 
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(12) Acceptable Piping Materials. 
(a) Metallic Pipe: Piping Joint and Pirtings Metallic gas_ pipe 


shall be steel or wrought-iron pipe complying with ANSI Standard 
for wrought-steel and wrought-iron pipe, B36.10-1970.* Threaded 
copper, brass, or aluminum alloy pipe in iron pipe sizes may be 
used with gases not corrosive to such material. Aluminum alloy 
pipe shall be factory coated to protect against external corrosion 
where it is in contact with masonry, plaster or insulation or is 
subject to repeated wettings by such liquids as water (except rain 
water), detergents or sewage. Aluminum alloy pipe shall not be 
used in exterior locations or underground. Aluminum alloy pipe 
shall comply with the ANSI Standard Specification for Aluminum- 
Alloy Seamless Pipe and Seamless Extruded Tube, H38.6-1969, 
second edition (ASTM B241-69)* (except that the use of alloy 5456 
is prohibited), and shall be suitably marked at each end of each 
length indicating compliance with the standard. 

Galvanized and cast iron pipe and fittings shall not be used. 

Metallic pipe joints may be threaded, flanged, or welded. Non- 
ferrous metallic pipe may also be soldered or brazed with material 
having a melting point in excess of 1,000°F. 

Metallic fittings (except stop cocks or valves) shall be steel, 
brass, or malleable or ductile iron when used with steel or wrought- 
iron pipe, and shall be copper or brass when used with copper or 
brass pipe, and shall be aluminum alloy when used with aluminum 
alloy pipe. When approved by the Board of State Examiners of 
Plumbers and Gas Fitters, special fittings, such as saddle tees and 
gland type compression coupling, may be used. to connect steel or 
wrought-iron pipe. 

Gas cocks installed for use shall either be listed by a nationally 
recognized testing agency or comply with applicable American Stand- 
ard Approval or Listing Requirements and shall be approved by the 
ae of State Examiners of Plumbers and Gas Fitters. Gas Cocks 
shall: 

1. Have clearly indicated open and closed positions and rigidly 

secured stops to limit both extremes of rotation. 

2. Show no evidence of leakage when subjected to an air pres- 

sure of 2" inches mercury column (1 psig) for 10 minutes. 

3. Be capable of withstanding without deformation, breakage or 

leakage the following turning effort when screwed onto a pipe 

fitting: 


Nominal Pipe Size Turning Effort 
1/2 inch 300 inch-pounds 
3/4 inch 450 inch-pounds 
1 inch 600 inch-pounds 
1-1/4 inch 700 inch-pounds 
1-1/2 inch 750 inch-pounds 
2 inch 950 inch-pounds 
2-1/2 inch 1050 inch-pounds 
3 inch 1050 inch-pounds 
4. Have a capacity not less than that specified in the following 
table for 0.60 Specific Gravity, 1000 BTU Per Cubic Foot Gas, at 
a 1.0" water column pressure drop. 
Nominal Pipe Size Minimum Capacity 
1/2 inch 260,000 BIU Per Hour 
3/4 inch 698,000 BTU Per Hour 
1 inch 1,192,000 BTU Per Hour 
1-1/4 inch 1,768,000 BTU Per Hour 
1-1/2 inch 3,097,000 BTU Per Hour 
2 inch 5,346,000 BTU Per Hour 
2-1/2 inch 6,859,000 BTU Per Hour 
3 inch 11,923,000 BTU Per Hour 
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5. Marking. Each valve shall be marked in a conspicuous place 
with the manufacturer's name or registered trade mark. (Test- 
ing procedures for 2., 3., and 4. shall be consistent with those 
outlined in American National Standard for Manually Operated 
Gas Valves, 2Z21,15-1974, Addenda Z21.15a-1976 and Addenda 
Z21.15b-1977) 
(b) Metallic Tubing: Tubing Joints and Fittings. When acceptable 
to the Board of State Examiners of Plumbers and Gas Fitters, 
seamless copper, aluminum alloy or steel tubing may be used with 
gases not corrosive to such material. Copper tubing shall comply 
with standard Type K or L, of ANSI Specification for Seamless 
Watertube, H23-1-1967 (ASTM B88-69)* of the ANSI Specification for 
Seamless Copper Tube for Refrigeration Field Service, H23.5-1967 
(ASTM B280-66a)*. Steel tubing shall comply with the Specification 
for Electric-Resistance-Welded Coiled Steel Tubing for Gas and Fuel 
Oil Lines, ASTM A539-65**, or ANSI Specification for Copper Brazed 
Steel Tubing, B36.35-1966 (ASTM A254-64)*. Aluminum alloy tubing 
shall be of standard Type A or B, or equivalent, complying with 
ANSI Specification for Aluminum-Alloy Drawn Seamless Tubes, 
H39.3-1969 (ASTM B210-68)*, or Type A or equivalent complying 
with ANSI Specification for Aluminum-Alloy Seamless Pipe and Seam- 
less Extruded Tube, H38-7-1969, second edition (ASTM B24.1-69)*. 
Aluminum alloy tubing shall be factory coated to protect against 
external corrosion where it is in contact with masonry, plaster or 
insulation or is subject to repeated wettings by such liquids as 
water (except rain water), detergents or sewage. Aluminum alloy 
tubing shall not be used in exterior locations or underground. 
Metallic tubing joints shall either be made with approved gas 
tubing fittings, or be soldered or brazed with a material having a 
melting point in excess of 1,000°F. Metallic ball compression type 
tubing fittings shall not be used for this purpose. 
(c) Pipe Coating. When in contact with material exerting a corro- 
sive action, metallic piping and fittings coated with a corrosive 
resisting material shall be used. 
(d) Use of Old Piping Material. Gas pipe, tubing, fittings, and 
valves removed from any existing installation shall not be again 
used until they have been thoroughly cleaned, inspected and ascer- 
tained by the gas inspector to be equivalent to new material. 


* Available from the American National Standards Institute, Inc., 1430 Broadway, 
New York, New York 10018, or the American Society for Testing and Materials, 
1916 Race Street, Philadelphia, Pennsylvania 19103. 


** Welding procedures and welders performing work must be qualified under any 
one of the following standards: 


a) ANSI B31.2 Code for Pressure Piping, Chapter 5. 
b) ASME Boiler and Pressure Vessel Code, Section 9(c). 
c) API Standard 1104, Standard for Field Welding of Pipe Lines. 
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(13) 


(g) Joint Compounds. Joint compounds (pipe dope) shall be 
applied SORES and only to the male threads of pipe joints. Such 
compounds shall be resistant to the action of liquefied petroleum 
gases. 


Metallic Pipe Threads. 
(a) Specification for Metallic Pipe Threads. Metallic pipe and 
fitting threads shall comply with the ANSI Standard for FIRE 
Threads (except Dryseal), B2.1-1968*. 
(b) Damaged Threads. Metallic pipe with threads nicl are 
stripped, chipped, corroded, or otherwise damaged shall not be 
used. 
(c) Number of Threads. Metallic pipe shall be threaded in accord- 
ance with Table 7 in 248 CMR 5.02. 


TABLE 7. 


Specifications for Threading Metallic Pipe 


Iron Pipe Approximate Length Approximate No. 
Size of Threaded Portion of Threads to 
, (Inches) (Inches) be Cut 
1/2 3/4 10 
3/4 3/4 10 
1 7/8 10 
1 1/4 1 11 
a 12 1 11 
2 1 11 
2 1/2 1s 12 
3 Tet/2 12 
3 iP 2/2 12 
4 TS 7S 13 


(14) Concealed Piping in Buildings. 


(a) General. Gas piping may be installed in concealed locations in 
accordance with this chapter. No gas pipe smaller than standard 
1/2 inch iron pipe size shall be used in any concealed location. 
(b) Piping in Partitions. Concealed gas piping should be located 
in hollow rather than solid partitions. Tubing shall not be run 
inside walls on partitions unless protected against physical damage. 
This rule does not apply to tubing which passes through walls or 
partitions. 
(c) Piping in Floors. 
1. Except as provided in 248 CMR 5.02(14)(b), gas piping in 
solid floors such as concrete shall be laid in channels in the 
floor suitably covered to permit access to the piping with a 
minimum of damage to the building. When piping in floor chan- 
nels may be exposed to excessive moisture or corrosive sub- 
stances, it shall be suitably protected. 


* Available from the American National Standards Institute, Inc., 1430 Broad- 
way, New York, New York 10018 
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2. When approved by and acceptable to the Board of State 
Examiners of Plumbers and Gas Fitters, gas piping may be 
embedded in concrete floor slabs constructed with portland 
cement. Piping shall be surrounded with a minimum of 1% inches 
of concrete and shall not be in physical contact with other 
metallic structures such as reinforcing rods or electrical neutral 
conductors. When piping may be subject to corrosion at point of 
entry into concrete slab, it shall be suitably protected from 
corrosion. Piping shall not be embedded in concrete slabs 
containing quickset additives or cinder aggregate. 
(d) Connections in Original Installations. When installing gas 
piping which is to be concealed, unions, tubing fittings, running 
threads, right and left couplings, bushings, and swing joints made 
by combinations of fittings shall not be used. 
(e) Reconnections. When necessary to insert fittings in gas pipe 
which has been installed in a concealed location, the pipe may be 
reconnected by used of a ground joint union with the nut center- 
punched to prevent loosening by vibration. Reconnection of tubing 
in a concealed location is prohibited. 


(15) Piping Underground. 
(a) Protection mn Piping. Piping shall be buried to a depth of not 
than 18 inches aaa 


less covered in a manner to protect the piping 
system from physical damage. 
(b) Connection of Plastic Piping. Connections between metallic and 


plastic piping shall be made outside underground. 

(c) Protection Against Corrosion. Gas piping in contact with 
material which will corrode the piping shall be protected against 
corrosion in an approved manner. When dissimilar metals are joined 
underground, an insulated coupling shall be used. Metallic piping 
shall not be laid in contact with cinders. 

(d) Piping Through Foundation Wall. Underground piping, when 
installed ica grade through the outer foundation wall of a build- 
ing, shall be encased in a protective metallic pipe. The annular 
space between the gas piping and the sleeve shall be sealed at the 
foundation or basement wall to prevent entry of gas or water. 

(e) Piping Underground Beneath Buildings. When the _ installation 
of gas piping underground beneath buildings is unavoidable, the 
piping shall be encased in a conduit. The conduit shall extend into 
a normally usable and accessible porition of the building and, at the 
point where the conduit terminates in the building, the space be- 
tween the conduit and the gas piping shall be sealed to prevent the 
possible entrance of any leakage. The conduit shall extend at least 
4 inches outside the building, be vented above grade and be in- 
stalled in a way as to prohibit the entrance of water. The entire 
installation shall be such that the gas piping can be readily re- 
placed without damage to the building. 


(16) Installation of Piping. Drips, grading, protection from freezing, 
and branch pipe connections, as provided for in 248 CMR 5.02(18), 
5.02(20), 5.02(23), and 5.02(30)(a), shall apply only when other than 
dry gas is distributed and climatic conditions make such provisions 
necessary. 


(17) Building Structure. The building structure shall not be weak- 
ened by the installation of. any gas piping. 
(18) Gas Piping to Be Graded. All gas piping shall be graded not 
less than 1/4 inch in 15 feet to prevent traps. All horizontal lines 
shall grade to risers and from the risers to the meter, or to service 
regulator when a meter is not provided, or to the appliance. 
(19) Piping Supports. 

(a) Gas piping in building shall be supported with pipe hooks, 
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metal pipe straps, bands or hangers suitable for the size of piping, 
and of adequate strength and quality, and located at proper inter- 
vals so that the piping cannot be moved accidentally from the 
installed position. Gas piping shall not be supported by other 
piping. 

(b) Spacing of supports in gas piping installations shall not be 
greater than shown in Table 8 in 248 CMR 5.02. 


TABLE 8. 


Support of Piping 


Size of Pipe Size of Tubing 
(Inches) (Feet) (Inch of 0.D.) (Feet) 
1/2 6 1/2 4 
3/4 or 1 8 5/8 or 3/4 6 
1 1/4 or larger 7/8 or 1 8 
(horizontal) 10 
1 1/4 or larger every floor 
(vertical) level 


(20) Protect Against Freezing. Gas piping shall be protected against 
freezing temperatures. When piping must be exposed to wide ranges 
or sudden changes in temperatures, special care shall be taken to 
prevent stoppages. 


(21) Overhanging Rooms. When there are overhanging kitchens or 
other rooms built beyond foundation walls, in which gas appliances are 
installed, care shall be taken to avoid placing the gas piping where it 
will be exposed to low temperatures (40°F, or below for manufactured 
gas) or to extreme changes of temperatures. In such cases, the gas 
piping shall be brought up inside the building proper and run around 
the sides of the room, in the most practical manner. 


(22) Gas Pipe Turns. Changes in direction of gas pipe may be made 

by use of fittings, factory bends, or field bends. Field bends shall 

be made under the following limitations: 
(a) Metallic Pipe: Bends shall be made only with bending equip- 
ment and procedures expressly intended for that purpose. All 
bends shall be smooth and free from buckling, cracks or other 
evidence of mechanical damage. The longitudinal weld of the pipe 
shall be near the neutral axis of the bend. Pipe shall not be bent 
through an arc of more than 90 degrees. The inside radius of a 
bend shall be not less than six (6) times the outside diameter of 
the pipe. 
(b) Plastic Pipe: Plastic pipe may be bent provided that the pipe 
is not damaged and the internal diameter of the pipe is not effec- 
tively reduced. The radius of the inner curve of such bends shall 
not be less than 25 times the inside diameter of the pipe. If the 
piping manufacturer specifies the use of special bending equipment 
or procedures, such equipment or procedures shall be used. 


(23) Provide Drips Where Necessary. A drip shall be provided at 
any point in the line of the pipe inteeg! condensate may collect. When 
condensation is excessive, a drip should be provided at the outlet of 
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the meter. This drip should be so installed as to constitute a trap 
wherein an accumulation of condensate will shut off the flow of gas 
before it will run back into the meter. 


(24) Location and Size of Drips. All drips shall be installed only in 
such locations that they will be readily accessible to permit cleaning or 
emptying. A drip shall not be located where the condensate is likely 
to freeze. The size of any drip used shall be determined by the 
capacity and the exposure of the gas piping which drains to it and in 
accordance with recommendations of the serving gas supplier. 


(25) Use Tee. If dirt or other foreign material is a problem a tee 
fitting with the bottom outlet plugged or capped shall be used at the 
bottom of any pipe riser (see Figure 1 in 248 CMR 5.02). 


FIGURE 1. 
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(26) Avoid Clothes Chutes, Etc. Gas piping inside any building shall 
not be run in or through an air duct, clothes chute, chimney or gas 
vent ventilating duct, dumb waiter, or elevator shaft. 


(27) Cap All Outlets. 
(a) Each outlet, including a valve or cock outlet, shall be securely 


closed gastight with a threaded plug or cap immediately after instal- 
lation and shall be left closed until an appliance is connected there- 
to. Likewise, when an appliance is disconnected from an outlet and 
the outlet is not to be used again immediately, it shall be securely 
closed gastight. The outlet shall not be closed with tin caps, 
wooden plugs, corks, or by other improvised methods. 

(b) The above provision does not prohibit the normal use of a 
listed quick-disconnect device. 


(28) Outlets. 
(a) The outlet fittings or piping shall be securely fastened in 
place. 
(b) Outlets shall not be located behind doors. 
(c) Outlets shall be located far enough from floors, walls, patios, 
slabs, and ceilings to permit the use of proper wrenches without 
straining, bending or damaging the piping. 


Vol. 11 - 168 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


5.02: 


continued 


(d) The unthreaded portion of gas piping outlets shall extend not 
less than one inch through finished ceilings, or indoor or outdoor 
walls. 

(e) The unthreaded portion of gas piping outlets shall extend not 
less than two inches above the surface of floors or outdoor patios 
or slabs. 

(f) The provisions of 248 CMR 5.02(28)(d) and 5.02(28)(e) do not 
apply to listed quick-disconnect devices of the flush-mounted type. 
Such devices shall be installed in accordance with the manufac- 
turer's installation instructions. 


(29) Prohibited Devices. No device shall be placed inside the gas 
piping or fittings that will reduce the cross-sectional area or otherwise 
obstruct the free flow of gas. 


(30) Branch Pipe Connection. 
(a) All branch outlet pipes shall be taken from the top or sides of 


horizontal lines and not from the bottom. 

(b) When a branch outlet is placed on a main supply line before it 
is known what size of pipe will be connected to it, the outlet shall 
be of the same size as the line which supplies it. 


(31) Electrical Bonding and Grounding. 
(a) A gas piping system within a building shall be electrically 
continuous and bonded to the interior metallic water piping, as 
defined by the Massachusetts Electrical Code -- 1972*. 
(b) Underground gas service piping shall not be used as a 
grounding electrode. 


(32) Accessibility of Gas Valves. 
(a) Manual shutoff valves shall be provided at appropriate points 


in larger piping systems and at each unit of gas utilization equip- 
ment. 

(b) To permit turning off the gas in case of an emergency an 
exterior shutoff valve shall be provided to each connecting build- 
ing. The emergency shutoff valves shall be plainly marked as such 
and their locations posted at appropriate points. 


(33) Shutoff Valves for Multiple House Lines. 
(a) In multiple tenant buildings supplied through a master meter 


or one service regulator when a meter is not provided, or where 
meters or service regulators are not readily accessible from the 
appliance location, an individual shutoff valve for each apartment, 
or for each separate house line, shall be provided at a convenient 
point of general accessibility. 

(b) In a common system serving a number of individual buildings, 
a gas shutoff shall be installed at each building. 

(c) New school laboratories classrooms wherein gas burning labora- 
tory equipment is used by students shall be equipped with a single 
readily accessibel master gas valve. This valve shall be kept 
closed except during periods of equipment use. This provision 
shall also apply to major alterations. Any exemption from the above 
shall be only by a variance, granted by the Board. 


(34) Test of Piping for Tightness. 
(a) Before any system of gas piping is finally put in service, it 
shall be carefully tested in the presence of, and with the approval 


* Available From: Secretary of the Commonwealth 
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of, the gas inspector to insure that it is gastight. Where any part 
of the system is to be enclosed or concealed, this test should 
precede the work of closing in. To test for tightness, the piping 
may be filled with the fuel gas, air or inert gas, but not with any 
other gas or liquid. OXYGEN SHALL NEVER BE USED. 

(b) Gas piping systems, extending from the outlet of the meter set 
assembly to the closed shutoff valve of each appliance, shall stand 
a pressure of at least six inches mercury or three pounds gauge 
for a period of not less than ten minutes without showing any drop 
in pressure. Pressure shall be measured with a mercury manometer 
or slope gauge, or an equivalent device so calibrated as to be read 
in increments of not greater than one-tenth pound. The source of 
pressure shall be isolated before the pressure tests are made. 

(c) If an additional appliance is connected to a gas piping system 
previously installed, the additional piping shall be isolated and 
tested to a pressure of at least 6 inches of mercury or 3 pounds 
gauge for a period of not less than 10 minutes without showing any 
drop in pressure and the remainder of the piping system previously 
installed may be tested to not more than 3 inches of mercury or 1% 
pounds. gauge for a period of not less than 10 minutes without 
showing any drop in pressure. 

(d) Systems for undiluted liquefied petroleum gases shall stand the 
pressure test in accordance with 248 CMR 5.02(34)(a) or, when 
appliances are connected to the piping system, shall stand a pres- 
sure of not less than 10 inches nor more than 14 inches water 
column (8 ounces per square inch) for a period of not less than 10 
minutes without showing any drop in pressure. Pressure shall be 
measured with a water manometer or an equivalent device calibrated 
so as to be read in increments of not greater than one-tenth inch 
water column. The source of pressure shall be isolated before the 
pressure tests are made. 

(e) All piping before the low pressure regulator in undiluted 
liquefied petroleum gas systems shall be tested using a pressure 
gauge at a maximum operating pressure of tank or container for a 
period of not less than ten (10) minutes without any drop in pres- 
sure. 

(f) After the test of piping for tightness as described in 248 CMR 
5.02(34)(a) through 5.02(34)(e), gas may be turned on and appli- 
ances tested at normal operating gas pressure by means of a soap 
bubble test, or other non-corrosive foaming agent test. 


(35) Leakage Check After Gas Turn On. 
(a) Close all Gas Outlets. Before turning gas under pressure into 
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any piping, all openings from which gas can escape shall be closed. 
(b) Check for Leakage. Immediately after turning on the gas, the 
piping system shall be checked by one of the following methods to 
ascertain that no gas is escaping. 
1. Check for Leakage Using the Gas Meter. Immediately prior 
to the test it should be determined that the meter is in operating 
condition and has not been bypassed. 

Checking for leakage can be done by carefully watching the 
test dial of the meter to determine whether gas is passing 
through the meter. To assist in observing any movement of the 
test hand, wet a small piece of paper and paste its edge directly 
over the center line of the hand as soon as the gas is turned 
on. Allow five minutes for a one-half foot dial and proportion- 
ately longer for a larger dial in checking for gas flow. This 
observation should be made with the test hand on the upstroke. 

In case careful observation of the test hand for a sufficient 
length of time reveals no movement, the piping shall be purged 
and a small gas burner turned on and lighted and the hand of 
the test dial again observed. If the dial hand moves (as it 
should), it will show that the meter is operating properly. If 
the test hand does not move or register flow of gas through the 
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meter to the small burner, the meter is defective and the gas 
should be shut off and the serving gas supplier notified. 

2. Checking for Leakage Not Using a Meter. This can be done 
by attaching to an appliance orifice a manometer or equivalent 
device calibrated so that it can be read in increments of 0.1 inch 
water column, and momentarily turning on the gas supply and 
observing the gauging device for pressure drop with the gas 
supply shut off. No discernible drop in pressure shall occur 
during a period of 3 minutes. 

3. When Leakage Is Indicated. If the meter test hand moves, 
or a pressure drop on the gauge is noted, all appliances or 
outlets supplied through the system shall be examined to see if 
they are shut off and do not leak. If they are found tight 
there is a leak in the piping system. The gas supply shall be 
shut off until the necessary repairs have been made, after which 


the test specified in 248 CMR 5.02(35)(b)1 or 5.02(35)(b)2 shall 
be repeated. 


(36) Purging. 

(a) Purging All Gas Piping. 
1. After piping has been checked, all gas piping shall be fully 
purged. A suggested method for purging the gas piping to an 
appliance is to disconnect the pilot piping at the outlet of the 
pilot valve. Piping shall not be purged into the combustion 
chamber of an appliance. 
2. The open end of the piping systems being purged shall not 
discharge into confined spaces or areas where there are sources 
of ignition unless precautions are taken to perform this operation 
in a safe manner by ventilation of the space, control of purging 
rate, and elimination of all hazardous conditions. 

(b) Light Pilots. After the gas piping has been sufficiently 

purged, all appliances shall be purged and the pilots lighted. The 

installing agency shall assure itself that all piping and appliances 

are fully purged before leaving the premises. 


5.03: Appliance Installation 
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(1) Appliances, Accessories, and Equipment to Comply with Standard 
Requirements. All gas appliances and accessories installed for domes- 
tic or commercial use shall: 
(a) be certified by the American Gas Association or any other 
nationally recognized testing agency and approved by the Board of 
State Examiners of Plumbers and Gas Fitters. 
(b) If any gas appliance or accessory is not certified by the 
American Gas Association or other nationally recognized testing 
agency acceptable to the Board of State Examiners of Plumbers and 
Gas Fitters, it shall not be installed unless approved by the Board 
of State Examiners of Plumbers and Gas Fitters. 
(c) For listing of Code Specifications and/or rules and regulations 
acceptable to the Board of State Examiners of Plumbers and Gas 
Fitters, please refer to 8.14, Appendix 5. 

When a make-up air unit or other direct-fired heater is used 
which exhausts the products of combustion into the space being 
heated, the specifications for the unit shall require that there be 
no more than 50 ppm of Carbon Monoxide in the total volume of air 
discharged from the unit. 


(2) Type of Gas. It shall be determined whether the appliance has 
been Nested for use with the gas to which it will be connected. No 
attempt shall be made to convert the appliance from the gas specified 
on the rating plate for use with a different gas without consulting the 
serving gas supplier or the appliance manufacturer for complete in- 
structions. 
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(3) Safety Shutoff Devices for Undiluted LP-Gas Appliances Used In- 
doors. Safety shuto evices 0 e complete shutoff type s e 
installed on manually controlled water heaters and automatically con- 
trolled appliances, except domestic ranges and commercial cooking 
equipment having pilot input ratings of 500 Btu per hour or less, for 
use with undiluted liquefied petroleum gases. 


(4) Use of Air or O en Under Pressure. When air or oxygen 
under pressure is used in connection with the gas supply, effective 
means such as a back pressure regulator and relief valve shall be 
provided to prevent air or oxygen from passing back into the gas 
piping. The serving gas supplier shall be consulted for details. 
When oxygen is used, see the Standard for Installation and Operation 
of Oxygen-Fuel Gas Systems for Welding and Cutting, NFPA No. 
51-1969. * 


(5) Flammable Vapors and Halogenated Hydrocarbons. 

(a) Gas appliances shall not be installed in any location where 
flammable vapors or dusts are likely to be present, unless the 
design, operation and installation are such as to eliminate the 
possible ignition of the flammable vapors or dust. Examples of such 
locations are paint spray rooms, wood working shops, and gasoline 
service station buildings in which gasoline pumps are housed and 
operated, or in which open gasoline vats or containers are used for 
parts cleaning. 

1. Gasoline station buildings in which the only operations con- 

sist of such things as lubrication, washing, motor tune-ups, 

wheel alignment, miscellaneous adjustments and minor repairs are 
exempt from the restriction in 248 CMR 5.03(5)(a). 

2. Wood working shops in which dust collecting systems are 

provided for wood working machines are exempt from the re- 

striction in 248 CMR 5.03(5)(a). 
(b) No unit shall be installed in any building in which halogenated 
hydrocarbons are present in the atmosphere, whether caused as a 
by-product of manufacturing processes carried on therein or other- 
wise. Halogenated hydrocarbons include but are not limited to 
perchloroethylene, trichloroethylene, methylene chloride, methyl 
chloroform and Freon. 

If the installation is such that all the combustion air for the 

appliance is taken from an uncontaminated source, this restriction 
does not apply. 
(c) Gas utilization equipment in residential garages shall be in- 
stalled so that all burners and burner ignition devices are located 
not less than 18 inches above the floor. Such equipment shall be 
located or protected so that it is not subject to physical damage 
by a moving vehicle. 


(6) Installation in Residential Garages. 
(a) Gas appliances may be installed on the floor of a residential 
garage provided a door of the garage opens to an adjacent ground 
or driveway level that is at or below the level of the garage floor. 
When this condition does not exist, appliances shall be installed so 
that the burners and pilots are at least 18 inches above the floor. 
(b) Gas appliances shall be located, or reasonably protected, so 
that they are not subject to physical damage by a moving vehicle. 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 
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(7) Installation in Commercial Garages. 
(a) Floor mounted heaters in commercial garages for more than 3 
motor vehicles shall be installed as follows: 
1. Heaters may be located in a room separated from other parts 
of the garage by construction having at least a one hour fire-re- 
sistance rating. This room shall not be used for combustible 
storage and shall have no direct access from the garage storage 
or repair areas. All air for combustion purposes entering such 
a room shall be from outside of the building, or 
2. Floor mounted heaters may be located in the garage if they 
are installed so that the bottom of the combustion chamber is at 
least 18 inches above the floor and outside grade level. Such 
heaters shall be protected from physical damage by vehicles. 
(b) Overhead heaters shall be installed at least 8 feet above the 
floor. 
(c) Sealed combustion system heaters may be located within a 
garage. When necessary, they shall be protected against physical 
damage. 


(8) Installation in Aircraft Hangars. Heaters in aircraft hangars shall 
be installed in accordance with NFPA No. 409-1971, Standard on Air- 
craft Hangars*. 


(9) Venting of Flue Gases. Appliances shall be vented in accordance 
with the provisions of 248 CMR 5.32, Venting of Appliances. 
(10) Extra Device or Attachment. No device or attachment shall be 


installed on any appliance which may in any way impair the combustion 
of gas. 


(11) Adequate Capacity of Piping. When connecting additional appli- 
ances to a gas piping system, the existing piping shall be checked to 
determine if it has adequate capacity (see 248 CMR 5.02(6) through 
5.02(10)). If inadequate, the existing system shall be enlarged as 
necessary or separate gas piping of adequate capacity shall be run 
from the meter or from the service regulator when a meter is not 
provided, to the appliance. 


(12) Avoid Strain on Gas Piping. Gas appliances shall be adequately 
supported and so connected to the piping as not to exert undue strain 
on the connections. 


(13) Venting of Gas Appliance Pressure Regulators. 


(a) Gas appliance pressure regulators requiring access to the 
atmosphere for successful operation shall be equipped with vent 
piping leading to the outdoors, or into the combustion chamber 
adjacent to a constantly ‘burning pilot, unless constructed or e- 
quipped with a vent limiting means to limit the escape of gas from 
the vent opening in the event of diaphragm failure. 

(b) Vent limiting means on gas appliance pressure regulators, 
when tested at the inlet pressure indicated, shall limit the escape of 
gas to not more than specified in Table 1 in 248 CMR 5.03. 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 
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TABLE 1. 


Maximum Allowable Gas Flow Rate, CFH. 
for Maximum Limiting Devices 


Test Inlet Natl, Mfd., 

Gas Pressure Pressure Mixed, LP Undiluted 

Regulator Inches w.c. Gas-Air L.P. Gases 
Listed 

Class I Vt Be Arce 1.0 
Listed 

Class II 2140 2.5 1.0 
Unlisted 2120 245 1.0 
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(c) In the case of vents leading to the outdoors, means shall be 
employed to prevent water from entering this piping and also to 
prevent stoppage of it by insects and foreign matter. 

(d) In the case of vents entering the combustion chamber, the 
vent shall be located so that the escaping gas will be readily ig- 
nited from the pilot flame and heat liberated will not adversely 
affect the operation of the thermal element of the safety shutoff 
device. The terminus of the vent shall be securely held in a fixed 
position relative to the pilot flame. For manufactured gas, a flame 
arrestor in the vent piping may also be necessary. 


(14) Combination of Appliances. Any combination of appliances, 
attachments, or devices used together in any manner shall comply with 
the standards which apply to the individual appliances. 


(15) Installation Instructions. The installing agency shall conform 
with the appliance manufacturer's specific recommendations in complet- 
ing an installation that will provide satisfactory performance and ser- 
viceability. The installing agency shall also leave the manufacturer's 
installation, operating and maintenance instructions in a location on the 
premises where they will be readily available for reference and guid- 
ance of the Gas Inspector, servicemen and the owner or operator. 


(16) Outdoor Appliances. 
(a) When approved by the Board of State Examiners of Plumbers 
and Gas Fitters, appliances not listed for outdoor installation may 


be installed outdoors and shall be provided with protection to the 
degree that the environment requires and be accessible for service. 
(See 248 CMR 5.03(18).) 

(b) Outdoor appliances shall be suitably marked to prevent the use 
of such equipment indoors. 


(17) Draft Hoods. 
(a) When Required. 
1. Every vented appliance, except incinerators, dual oven type 
combination ranges, sealed combustion system appliances and 
units designed for power burners or for forced venting, shall be 


Vol. 11 - 174 


248 CMR: 


BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


5.03: continued 


9/30/80 


installed with a draft hood. The draft hood supplied with or 
forming a part of listed vented appliances shall be installed 
without alteration, exactly as furnished and specified by the 
appliance manufacturer. If a draft hood is not supplied by the 
appliance manufacturer when one is required, it shall be sup- 
plied by the installing agency and be of a listed or approved 
type, and in the absence of other instructions shall be the same 
size as the appliance flue collar. When a draft hood is required 
with a conversion burner, it shall be of a listed or approved 
type supplied by the installing agency or as recommended by the 
manufacturer. 
2. When the installer determines that a draft hood of special 
design is needed or preferable for a particular installation, 
advice of the manufacturer, the serving gas supplier or au- 
thority having jurisdiction shall be secured. (For suggested 
general dimensions of draft hood, see Figures 1, 2, and 3 in 248 
CMR 5.03.) 
(b) Installation. The draft hood shall be in the same room as the 
combustion air opening of the appliance. In no case shall a draft 
hood be installed in a false ceiling, in a different room, or in any 
manner that will permit a difference in pressure between the draft 
hood relief opening and the combustion air supply. The draft hood 
supplied for gas conversion burners shall be so located that the 
burner is capable of safe and efficient operation. 
(c) Positioning. A draft hood shall be installed in the position for 
which it was designed with reference to the horizontal and vertical 
planes and shall be located so that the relief opening is not ob- 
structed by any part of the appliance or adjacent construction. 
The appliance and its draft hood shall be located so that the relief 
opening is accessible for checking vent operation. 
(d) Clearance. A draft hood shall be located so that the draft 
hood relief opening is not less than six inches from any surface 
except that of the appliance it serves and the venting system to 
which the draft hood is connected. When a greater or lesser clear- 
ance is indicated on the appliance label, the clearance shall not be 
less than that specified on the label. These clearances shall not be 
reduced. 
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Figure 1. Suggested General Dimensions for a Vertical Draft Hood 
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NOTE: This is only one design of a vertical hood and should not be construed as the 
only design that may be used. A hood of any other design which will meet 
this standard should be satisfactory within the limits of performance 
specified. 
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Figure 2. Suggested General Dimensions for a Horizontal Draft Hood 
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Figure 3. Suggested General Dimensions for a Horizontal to Vertical Draft Hood 
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NOTE: This is only one design of a horizontal to vertical hood and should not be 
construed as the only design that may be used. A hood of any other de- 
sign which will meet the USA Standard Listing Requirements for Draft 
Hoods, Z21.12-1937, should be satisfactory within the limits of performance 
specified. 
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(18) Accessibility for Service. 

(a) Every gas appliance shall be located with respect to building 
construction and other equipment so as to permit access to the 
appliance. Sufficient clearance shall be maintained to permit clean- 
ing of heating surfaces; the replacement of filters, blowers, motors, 
burners, controls and vent connections; the lubrication of moving 
parts where necessary; and the adjustment and cleaning of burners 
and pilots. For attic installation the passageway and servicing area 
adjacent to the appliance shall be floored. 

(b) Appliances listed for outdoor installation may be _ installed 
without protection in accordance with the provisions of their listing 
and shall be accessible for servicing. 


(19) Clearance to Combustible Materials. 
(a) Gas appliances and their vent connectors shall be installed 
with clearances from combustible material so that their operation will 
not create a hazard to persons or property. 
(b) Minimum clearance between combustible walls and the back and 
sides of various conventional types of appliances and their vent 
connectors are specified in 248 CMR 5.04 through 5.32. 


(20) Air for Combustion and Ventilation: General. 
(a) The provisions of 248 CMR 5.03(20) through 5.03(25) apply to 
appliances installed in buildings and which require air for combus- 
tion, ventilation, and dilution of flue gases from within the build- 
ing. They do not apply to sealed combustion system appliances 
which are constructed and installed so that all air for combustion is 
obtained from the outside atmosphere or enclosed furnaces which 
incorporate an integral total enclosure and use only outside air for 
combustion and dilution of flue gases. 
(b) Appliances shall be installed in a location in which the facili- 
ties for ventilation permit satisfactory combustion of gas, proper 
venting and the maintenance of ambient temperature at safe limits 
under normal conditions of use. Appliances shall be located so as 
not to interfere with proper circulation of air within the confined 
space. When buildings are so tight that normal infiltration does not 
provide the necessary air, outside air shall be introduced. 
(c) While all forms of building construction cannot be covered in 
detail, air for combustion, ventilation and dilution of flue gases for 
gas appliances vented by natural draft normally may be obtained by 
application of one of the methods covered in 248 CMR 5.03(21), 
5.03(22) and 5.03(25). 


(21) Air for Combustion and Ventilation: Appliances Located in Uncon- 


fined Spaces. 

(a) In unconfined spaces in buildings of conventional frame, mason- 
ry, or metal construction, infiltration normally is adequate to pro- 
vide air for combustion, ventilation, and dilution of flue gases. 
(b) If the unconfined space is within a building of unusually tight 
construction, air combustion, ventilation, and dilution of flue gases 
shall be obtained from outdoors or from spaces freely communicating 
with the outdoors. A permanent opening or openings having a total 
free area of not less than one square inch per 5,000 Btu per hour 
of total input rating of all appliances shall be provided. Ducts may 
be used to convey make-up air from the outdoors and shall be of 
the same cross-sectional area as the free area of the openings to 
which they connect. The ducts may be connected to the cold air 
return of the heating system only if they connect directly to out- 
side air. The minimum dimension of rectangular air ducts shall be 
not less than 3 inches. 


(22) Air for Ventilation: Appliances Located in Confined Spaces. 
(a) All Air from Inside Buildings. The confined space shall be 
provided with two permanent openings, one commencing within 12 
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inches of the top and one commencing within 12 inches of the bot- 
tom of the enclosure. Each opening shall have a minimum free area 
of one square inch per 1,000 Btu per hour of the total input rating 
of all appliances in the enclosure. The openings must freely com- 
municate with interior area having in turn adequate infiltration from 
the outside. (See Figure 4 in 248 CMR 5.03.) 


Figure 4. Appliances Located in Confined Spaces All Air from Inside the Building. 
See 248 CMR 5.03(22)(a). 
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(b) All Air from Outdoors. The confined space shall be provided 
with two permanent openings, one commencing within 12 inches of 
the top and one commencing within 12 inches of the bottom of the 
enclosure. The openings shall communicate directly, or by ducts, 
with outdoors or spaces (crawl or attic) that freely communicate 
with outdoors. 
1. When directly communicating with the outdoors each opening 
shall have a minimum free area of one square inch per 4,000 Btu 
per hour of total input rating of all appliances in the enclosure. 
(See Figure 5 in 248 CMR 5.03.) 


Figure 5. Appliances Located in Confined Spaces All Air from Outdoors -- Inlet 
Air from Ventilated Crawl Space and Outlet Air to Ventilated Attic. 
See 248 CMR 5.03(22)(b). 
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2. When communicating with the outdoors through vertical 
ducts, each opening shall have a minimum free area of one 
square inch per 4,000 Btu per hour of total input rating of all 
appliances in the enclosure. (See Figure 6 in 248 CMR 5.03.) 
3. When communicating with the outdoors through horizontal 
ducts, each opening shall have a minimum free area of one 
square inch per 2,000 Btu per hour of total input rating of all 
appliances in the enclosure. (See Figure 7 in 248 CMR 5.03.) 
(c) Ventilation Air from Inside Buildings -- Combustion and Draft 
Hood Dilution Air from Outdoors. The _ confine space sha e 
provided with two openings located and sized as in 248 CMR 
5.03(22)(a). In addition, there shall be one opening directly 
communicating with outdoors or spaces (crawl or attic) that freely 
communicate with outdoors. This opening shall have a minimum free 
area of one square inch per 5,000 Btu per hour of total input of all 
appliances in the enclosure. Ducts may be used to convey make-up 
air and shall be of the same cross-sectional area as the free area of 
the openings to which they connect. The ducts may be connected 
to the cold air return of the heating system only if they connect 
directly to outside air. The minimum dimension of rectangular air 
“ae shall not be less than 3 inches. (See Figure 8 in 248 CMR 
5.03. 


Figure 6. Appliances Located in Confined Spaces All Air from Outdoors Through 
Ventilated Attic. See 248 CMR 5.03(22)(b). 
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Figure 7. 


Figure 8. 
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Appliances Located in Confined Spaces All Air from Outdoors. See 248 
CMR 5.03(22)(b). 


NOTE: Each air duct opening 
shall have a free area of not 
less than one square inch per 
2,000 Btu per hour of the total 
input rating of all appliances 
in the enclosure.* 


*If the appliance room is located against an outside wall and 
the air openings communicate directly with the outdoors, each 
opening shall have a free area of not less than one square inch 


per 4,000 Btu per hour of the total input rating of all appli- 
ances in the enclosure. 


Appliances Located in Confined Spaces. Ventilation Air from Inside 
Building -- Combustion and Draft Hood Dilution Air from Outside, 
Ventilated Attic or Ventilated Crawl Space. 

See 248 CMR 5.03(22)(c). 
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Attic Ventilation Louvers are 
required at each end of attic 
with alternate air inlet No. 1. 

1, 2, and 3 mark alternate loca- 
tions for air from outdoors. Free 
area shall be not less than 1 
square inch per 5,000 Btu per hour 
of the total input rating of all 
appliances in the enclosure. 

Crawl-Space Ventilation Louvers 
for unheated crawl space are re- 
quired with alternate air inlet No. 3. 

Each Ventilation Air Opening from 
inside the building shall have a free area of not less than 1 square 
inch per 1,000 Btu per hour of the total input rating of all appliances 
in the enclosure. 


(23) Louvers and Grilles. In calculating free area in 248 CMR 5.03(21) 
and 5,.03(22), consideration shall be given to the blocking effect of 
louvers, grilles or screens protecting openings. Screens used shall 
not be smaller than 1/4 inch mesh. If the free area through a design 
of louver or grille is known, it should be used in calculating the size 
opening required to provide the free area specified. If the design and 
free area is not known, it may be assumed that wood louvers will have 
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20-25 per cent free area and metal louvers and grilles will have 60-75 
per cent free area. 


(24) Special Conditions Created by Mechanical Exhausting or Fire- 
laces. Operation of exhaust fas kitchen ventilation systems, 
clothes dryers, or fireplaces may create special conditions. In order 
to maintain design exhaust air volume and ensure, the proper opera- 
tion of gas appliances, provision must be made to effectively introduce 
or admit into the space where the exhaust device is located a quantity 
of air equal to or slightly less than that quantity of air being re- 
moved. The supply of adequate replacement air shall not be depen- 
dent upon the opening of windows, doors, etc. 


(25) Specially Engineered Installations. The size of combustion air 
openings specified in 248 CMR 5.03(21) and 5.03(22) shall not neces- 
sarily govern when special engineering design as submitted by a regis- 
tered, professional engineer provides an adequate supply of air for 
combustion, ventilation, and dilution of flue gases. 


(26) Appliances on Roofs: General. 
~(a) Appliances sha e designed or enclosed so as to withstand 
climatic conditions in the area in which they are installed. If 
enclosures are provided, each enclosure shall permit easy entry and 
movement, shall be of reasonable height, and shall have at least 3 
feet clearance to either side of the service access panel(s) of the 
appliance(s) in the enclosure. 
(b) Roofs on which appliances are to be installed shall be capable 
of supporting the additional load or shall be reinforced to support 
the additional load. 
(c) All access locks, screws and bolts shall be of corrosion resis- 
tant material. 


(27) Installation of Appliances on Roofs. 
(a) Appliances shat be installed in accordance with their listing 
and the manufacturer's installation instructions. 
(b) Appliances shall be installed on a well-drained surface. At 
least 6 feet clearance shall be available between the appliance and 
the edge of a roof or similar hazard, or rigidly fixed rails or 
guards at least 3 feet in height shall be provided on the exposed 
side except that parapets or other building structure at least 3 feet 
in height may be utilized in lieu of rails or guards. 
(c) Each appliance requiring an external source of electrical power 
for its operation shall be provided with an accessible electrical 
disconnect means near the appliance. 
(d) When water stands on the roof at the appliance or in the 
passageways of the appliance, or when the roof is of a design 
having a water seal, a suitable platform or walkway, or both shall 
be provided above the water line. Such platform(s) or walkway(s) 
shall be located adjacent to the appliance and control panels so that 
the appliance can be safely serviced when water stands on the roof. 


(28) Access to Appliances on Roofs. 
(a) Appliances eaatad on roofs or other elevated locations shall be 
accessible. 
(b) Buildings of more than one story in height, or higher than 17' 
shall have an inside means of access to the roof. 
(c) The inside means of access shall be a permanent, or fold-away, 
inside stairway or ladder, terminating in an enclosure, scuttle or 
trap door. Such scuttles or trap doors shall be at least 24 inches 
by 24 inches in size, and shall open easily and safely under all 
conditions, especially snow, and shall be constructed so as to 
permit access from the roof side unless deliberately locked on the 
inside. 
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At least 6 feet clearance shall be available between the access 
opening and the edge of the roof or similar hazard, or rigidly fixed 
rails or guards at least 3 feet in height shall be provided on the 
exposed side except that parapets or other building structure at 
least 3 feet in height may be utilized in lieu of guards or rails. 
(d) Proper permanent lighting shall be provided at the roof 
access. The switch for such lighting shall be located inside the 
building near the access means leading to the roof. 


(29) Additional Provisions for Appliances on Roofs. Also see _ pro- 
visions of 248 CMR 5.03(16), 5.03(18) and 5.32(10)(c). 


(30) Appliance Connections to Building Piping. 
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(a) Connecting Gas Appliances. Gas appliances shall be connected 
to the gas piping with rigid pipe, listed metal appliance connectors 
or approved semi-rigid tubing in lengths up to 6 feet. See 248 
CMR 5.03(30)(e). When approved by the Board of State Examiners 
of Plumbers and Gas Fitters and acceptable to the serving gas 
supplier, approved semi-rigid tubing may be used in greater lengths. 
When an appliance connector or tubing is used, it shall connect to 
an outlet in the same room as the appliance. The connector or 
tubing shall be installed so as to be protected against physical 
damage. 
(b) Use of Gas Hose Connectors. Listed gas hose connectors shall 
be used as follows: 
1. Indoor. Indoor gas hose connectors may be used with 
laboratory, shop or ironing equipment that requires mobility 
during operation. A shutoff valve shall be installed where the 
connector is attached to the building piping. The connector 
shall be of minimum length but shall not exceed 6 feet. The 
connector shall not be concealed and shall not extend from one 
room to another nor pass through wall partitions, ceilings or 
floors. 
2. Outdoor. Outdoor gas hose connectors may be used to 
connect portable outdoor gas-fired appliances. A shutoff valve 
or a listed quick-disconnect device shall be installed where the 
connector is attached to the supply piping and in such a manner 
to prevent the accumulation of water or foreign matter. This 
connection shall only be made in the outdoor area where the 
appliance is to be used. 
(c) Appliance Shutoff Valves. Any appliance connected to a 
piping system shall have an accessible manual shutoff valve installed 
upstream of the union or connector and within 6 feet of the appli- 
ance it serves. 
(d) Quick-Disconnect Devices. Appliance connectors may be 
connected to the building piping by means of a listed quick-dis- 
connect device and, when installed indoors, a manual shutoff valve 
shall be installed upstream of the quick-disconnect device. 


(e) Flexible or Corrugated Metal Appliance Connectors (For Gas Ap- 
pliances on Nonindustrial Premises). 


1. Such connectors must be designed and certified by a nation- 
ally recognized testing agency and must be certified under the 
provisions of American National Standard for Metal Connectors 
for Gas Appliances, Z21.24-1973, approved October 8, 1973, and 
addenda 221.24A approved February 13, 1976. 

2. Only those connectors incorporating connector nuts using 
threads which are incapable of being assembled to standard taper 
pipe threads shall be acceptable. 

3. Unless the external surface of the connector is stainless 
steel, the external surfaces of all connectors shall be coated with 
a material to protect the connector from those chemical reactions 
with atmospheric contaminants which could weaken the connector. 
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4. The use of connectors shall be limited to built-in domestic 
cooking units that provide at least one function of (1) top or 
surface cooking, (2) oven cooking or (3) broiling, and that are 
designed to be recessed into/or placed upon, counters, cabinets, 
walls, or partitions. 

5. Only a single connector shall be used on each appliance. 
6. No connector shall be re-used except for disconnecting and 
reconnecting the original appliance for servicing. 

7. No connector shall be used on pressures in excess of one- 
half (1/2) pound per square inch gauge (psig). 


(31) Electrical Connections. 


(a) General. All electrical connections between gas appliances and 
the building wiring shall conform to the Massachusetts Electric 
Code. 

(b) Electrical Ignition and Control Devices. No devices employing 
or depending upon an electrical current shall be used to control] or 
ignite a gas supply if of such a character that failure of the elec- 
trical current could result in the escape of unburned gas or in 
failure to reduce the supply of gas under conditions which would 
normally result in its reduction unless other means are provided to 
prevent the development of dangerous temperatures, pressures or 
the escape of gas. 

(c) Electrical Circuit. The electrical circuit employed for opera- 
ting the automatic main gas-control valve, automatic pilot, room 
temperature thermostat, limit control or other electrical devices used 
with the gas appliance shall be in accordance with the wiring dia- 
grams supplied with the appliance. 

(d) Continuous Power. All gas appliances using electrical controls 
shall have the controls connected into a permanently live electric 
circuit, i.e., one that is not controlled by a light switch. Central 
heating gas appliances should be provided with a separate electrical 
circuit. 

(e) Transformers. It is recommended that any separately mounted 
transformer necessary for the operation of the gas appliance be 
mounted on a junction box, and a switch with "On" and "Off" 
markings installed in the hot wire side of the transformer primary. 
(f) Wire Size. All conductor cable sizing shall be in compliance 
with the Massachusetts Electrical Code. 


(32) Room Temperature Thermostats. 


(a) Locations. Room temperature thermostats should be located in 
the natural circulating path of room air. The device should not be 
placed so that it is exposed to cold air infiltration, drafts from 
outside openings such as windows and doors, air current from warm 
or cold air registers, or so that the natural circulation of the air is 
cut off such as behind doors, in shelves, or in corners. 
Thermostats controlling floor furnaces shall not be located in a 
room or space which can be separated from the room or space in 
which the register of the floor furnace is located. 
(b) Exposure. A room temperature thermostat should not be 
exposed to heat from nearby radiators, fireplaces, radios, television 
sets, lamps, rays of the sun, or mounted on a wall containing pipes 
or warm air ducts, or a chimney or gas vent, which would affect 
its operation and prevent it from properly controlling the room 
temperature. 
(c) Drafts. Any hole in the plaster or panel through which the 
wires pass from the thermostat to the appliance being controlled 
shall be adequately sealed with suitable material to prevent drafts 
from affecting the thermostat. 


5.04: Installation Requirements for Specific Appliances: General 


A listed appliance or accessory may be installed in accordance with 


its listing or as elsewhere required in 248 CMR 5.04 through 5.31. 
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5.05: Installation Requirements for Domestic Ranges 


(1) Clearance from Combustible Material. Listed domestic ranges (ex- 
cept bungalow and dual oven type combination gas ranges, for which 
see 248 CMR 5.04(4)) when installed on combustible floors shall be set 
on their own bases or legs and shall be installed with clearances of not 
less than shown on the marking plate and the manufacturer's instruc- 
tions. In the absence of clearance information on the marking plate, 
the range shall be installed with clearance not less than shown in 
Table 1 in 248 CMR 5.04. In no case shall the clearance be such as to 
interfere with requirements for combustion air, accessibility for opera- 
tion, and servicing. 


TABLE 1. 
Minimum Clearances for Listed 


Domestic Ranges, Unless Otherwise 
Marked 


Distance from Combustible Material-Inches 


Spacing 
Center line 
Type of of top 
Range Burners Sides Rear 
From Side 
of Range 
Wall Not Wall 
Extending Extending 
Above Above Body Projecting 
Cooking Cooking of Flue 
Top Top Box Range 
Insulated Less than 10" r/2 AT f2 1 1 
Insulated 10" or more 1/2 1/2 1 1 
Flush to Wall Less than 10" Flush 4 1/2. Flush --- 
Flush to Wall 10" or more Flush Flush Flush er = 


9/30/80 


Listed domestic ranges with listed gas room heater sections shall be 
installed so that the warm air discharge side shall have a minimum 
clearance of 18 inches between it and adjacent combustible material. A 
minimum clearance of 36 inches shall be provided between the top of 
the heater section and the bottoms of cabinets. The minimum clearance 
between the back of the heater section and combustible material shall 
be in accordance with Table 2 in 248 CMR 5.08. 


Unlisted domestic ranges shall be prohibited. 


(2) Vertical Clearance Above Cooking Top. Domestic ranges _ shall 
have a vertical clearance above the ies top of not less than 30 
inches to combustible material or metal cabinets. When the underside 
of such combustible material or metal cabinets is protected with asbes- 
tos millboard at least 1/2 inch thick covered with sheet metal of not 
less than No. 28 U.S. gauge, the distance shail be not less than 24 
inches. The protection shall extend 9 inches beyond the sides of the 
range. 


When combustible material or metal cabinets above the cooking top 
of a domestic Yas range are protected by a metal ventilating hood, the 
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top of which is not less than 24 inches above the cooking top and is 
insulated with at least 1/2 inch thick asbestos millboard, such protec- 
tion need not extend beyond the sides of the range. 


(3) Install Level. Ranges shall be installed so that the cooking top 
or oven racks are level. i 


(4) Bungalow (Utility) Type Domestic and Dual Oven Type Combina- 

tion Gas Ranges. Bungalow (utility) type domestic gas ranges and 
dual oven type combination gas ranges shall be spaced from combus- 
tible material and otherwise installed in accordance with the standards 


applying to the supplementary fuel section of the range. 


5.06: Installation Requirements for Built-In Domestic Cooking Units 


(1) Installation. Listed built-in domestic cooking units shall be 
installed in accordance with their listing and the manufacturer's in- 
structions. Listed built-in domestic cooking units may be installed in 
combustible material unless otherwise marked. 


The installation shall not interfere with the requirements for com- 
bustion air and accessibility for operation and servicing. 


Unlisted built-in domestic cooking units shall be prohibited. 


(2) Vertical Clearance Above Top Cooking Unit. Built-in domestic top 
(or surface) cooking units shall have a vertical clearance above the 
cooking top of not less than 30 inches to combustible material or metal 
cabinets. When the underside of such combustible material or metal 
cabinets is protected with asbestos millboard at least 1/4 inch thick, 
covered with sheet metal of not less than No. 28 U.S. gauge, the 
above clearance shall not be less than 24 inches. The protection shall 
extend 9 inches beyond the sides of the unit. 


When combustible material or metal cabinets above the cooking top 
of a domestic built-in cooking unit are protected by a metal ventilating 
hood, the top of which is not less than 24 inches above the cooking 
top and is insulated with at least 1/4 inch thick asbestos millboard, 
such protection need not extend beyond the sides of the unit. 


(3) Horizontal Clearance of Listed Top Cooking Units from Walls Exten- 
ding Above Top Panel. The minimum oirzonta istance from the 
center of the Sather heads(s) of a top (or surface) cooking unit to 
vertical combustible walls extending above the top panel shall not be 
less than that specified by the permanent marking of the unit. 


(4) Install Level. Built-in cooking units shall be installed so that the 
cooking top, broiler pan, or oven racks are level. ) 


5.07: Installation Requirements for Open Top Broiler Units 
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(1) Listed Units. Listed open top broiler units shall be installed in 
accordance with their listing and the manufacturer's instructions. 


(2) Unlisted Units. Unlisted open top broiler units shall not be 
installed. 


(3) Protection Above Domestic Units. Domestic:open top broiler units 
shall be provided with a metal ventilating hood of not lighter than No. 
28 manufacturer's standard gauge with a clearance of not less than 1/4 
inch between the hood and the under side of combustible material or 
metal cabinets. A minimum clearance of 24 inches shall be maintained 
between the cooking top and the combustible material or metal cabinet 
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and the hood shall be at least as wide as the open top broiler unit is 
and be centered over the unit. 


(4) Commercial Units. (See 209 CMR 3.05(1).) Commercial open top 
broiler units shall be provided with ventilation in accordance with 
"Vapor Removal from Commerical Cooking Equipment," NFPA No. 
96-1969*. 


5.08: Installation Requirements for Water Heaters 


(1) Prohibited Installations. Water heaters shall not be installed in 
bathrooms, bedrooms, pits, or any occupied rooms normally kept 
closed. 


Single-faucet automatic instantaneous water heaters, as permitted 
under 248 CMR 5.32(1), in addition to the above, shall not be installed 
in kitchen sections of light housekeeping rooms, hotels, motels, or 
rooms used by transients. 


(2) Location. Water heaters shall be located as close as practicable to 
the chimney or gas vent. They should be located so as to provide 
short runs of piping to fixtures. 


(3) Clearance. Listed water heaters shall be installed in accordance 
with their listing and the manufacturer's instructions. In no case 
shall the clearances be such as to interfere with the requirements for 
combustion air, draft hood clearance and relief, and accessiblity for 
servicing. (See Table 1 in 248 CMR 5.08.) 


Unlisted domestic water heaters shall be prohibited. 


(4) Connections. Water heaters shall be connected in a manner to 
permit observation, maintenance and servicing. 


(5) Closed Systems. Closed systems shall be installed in conformity 
with the requirements of The Massachusetts State Plumbing Code. 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 
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TABLE 1. 


Minimum Clearances for 
Listed Water Heaters 


Type Distance from Combustible Material 
of Inches 
Heater* Nearest Part of Jacket Flat Side 
Type A 6 <7 = 
Type B 2 -=- 
Type C sre Flush 
Counter Type Unit In accordance with 


manufacturer's instructions 


*Type A—Miscellaneous (including circulating tank, instantaneous, uninsulated un- 
derfired). 


Type B-—Underfired, insulated automatic storage heaters. 


Type C—Type B units with one or more flat sides and tested for installation flush 
to wall. 


Counter Type—Type B units specifically designed for installation in or beneath a 
counter, 


TABLE 2. 


Minimum Clearances for Listed 
Room Heaters 


Distance from Combustible Material 


Inches 
Types of Jacket, Sides Projecting Flue Box 
Appliance and Rear or Draft Hood 
Warm Air Circulators 6 2 
Radiant Heaters 6 2 


Wall Heaters Flush 
(6) Temperature, Pressure and Vacuum Relief Valves. Temperature, 
pressure and vacuum relief valves shall be installed in conformity with 
the requirements of The Massachusetts State Plumbing Code. 


* For details of protection refer to the American Code for the Installation of Heat 
Producing Appliances, available from the American Insurance Association, 85 
John Street, New York, New York 10038. 


9/30/80 Vol. 11 - 189 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


5.08: continued 


(7) Automatic (Instantaneous or Storage) Types: Independent Gas 


Piping. Gas piping sha e separate an irect from the meter or 


service regulator when no meter is provided to the appliance, unless 
gas piping of ample capacity exists or is installed. (See 248 CMR 
5.02(6) through 5.02(10).) 


(8) Automatic Instantaneous Type: Cold Water Supply. The cold wa- 
ter supply to any automatic instantaneous water heater shall be in 
conformity with the requirements of The Massachusetts State Plumbing 
Code. 


(9) Circulating or Tank Types. 
(a) Connection to Boiler or Tank. The method of connecting the 
circulating water heater to the tank shall be in conformity with the 
requirements of The Massachusetts State Plumbing Code. 
(b) Size of Water Circulating Piping. The size of the water circu- 
lating piping sha e in conformity with the requirements of The 
Massachusetts State Plumbing Code. 
(c) Sediment Drain. Sediment drains shall be installed in con- 
formity with the requirements of The Massachusetts State Plumbing 
Code. 
(d) Anti-Siphoning Devices. Anti-siphoning devices’ shall _ be 
installed in conformity with the requirements of The Massachusetts 
State Plumbing Code. 


5.09: Installation Requirements for Room Heaters 
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(1) Listed Room Heaters. Listed room heaters shall have automatic 
devices for controlling the supply of gas to the main burner(s) and be 
equipped with a complete safety shutoff device. 


(2) Installations in Sleeping Quarters. Listed room heaters may be 
installed in residential sleeping quarters or other sleeping quarters 
such as those for transients in hotels, motels and auto. courts. with 
the approval of the Board of State Examiners of Plumbers and Gas 
Fitters, provided: 
(a) The gas flame is sealed from the room air. 
(b) The combustion chamber is vented to the outside air through 
two passages; one for inlet air for combustion, the other a proper 
passage for the products of combustion. These vent terminals shall 
be located not less than eighteen inches from any building opening 
unless the instruction sheets supplied by the manufacturer provide 
for less, but in no case shall they be installed less than nine 
inches from any building opening. 
(c) The combustion chamber and heat exchanger is ceramic-coated 
metal or with refractory tile inner lining or aluminized steel or of 
cast iron or not less than 12 gauge furnace steel, or stainless steel 
or equivalent. 
(d) The structural members supporting the unit are designed to 
support a concentrated load equivalent to two and one-half (2 1/2) 
times the aggregate total load of the unit without exceeding the 
allowable working stresses in the material permitted by the code of 
the municipality in which the structure is to be erected. 
The test for tightness shall be made in compliance with 248 CMR 
5.02(34). 


(3) Installations in Institutions. Listed room heaters may be installed 
at any location in institutions such as homes for the aged, sanatori- 
ums, convalescent homes and orphanages, etc., with the approval of 
the Board of State Examiners of Plumbers and Gas Fitters provided 
that: 
(a) The gas flame is sealed from the room air. 
(b) The combustion chamber is vented to the outside air through 
two passages; one for inlet air for combustion, the other a proper 
passage for the products of combustion. These vent terminals shall 
be located not less than eighteen inches from any building opening 
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unless the instruction sheets supplied by the manufacturer provide 
for less, but in no case shall they be installed less than nine 
inches from any building opening. 
(c) The combustion chamber and heat exchanger is ceramic-coated 
metal or with refractory tile inner lining or aluminized steel or of 
cast iron or not less than 12 gauge furnace steel, or stainless steel 
or equivalent. 
(d) The structural members supporting the unit are designed to 
support a load equal to two and one-half (2 1/2) times the aggre- 
gate load of the unit without exceeding the allowable working 
stresses in the material permitted by the code of the municipality in 
which the structure is to be erected. 
(e) Any areas which will be mechanically ventilated while heat is 
supplied are segregated by partitions. 

The test for tightness shall be made in compliance with 248 CMR 
5.02(34). 


(4) Clearance. A room heater shall be placed so as not to cause a 
hazard to walls, floors, curtains, furniture, doors when open, etc., 
and to the free movements of persons within the room. Appliances 
designed and marked "For use in incombustible fire-resistive fireplace 
only," shall not be installed elsewhere. Listed room heaters shall be 
installed with clearances not less than specified in Table 2 in 248 CMR 
5.08, except that appliances listed for installation at lesser clearances 
may be installed in accordance with their listings. In no case shall 
the clearances be such as to interfere with the requirements of com- 
bustion air and accessibility. (See 248 CMR 5.03(18) and 248 CMR 
5.03(20) through 5.03(25).) Unlisted room heaters’ shall be 
prohibited. 


Unvented room heaters are prohibited. 
(5) Wall Type Room Heaters. Wall type room heaters shall not be 
installed in or attached to walls of combustible material unless listed 
for such installation. 


(6) Connection. The provisions of 248 CMR _ 5.03(26) through 
5.03(29), Appliance Connections to Building Piping, shall be observed. 


5.10: Installation Requirements for Central Heating Boilers and Furnaces 
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(1) Independent Gas Piping. Gas piping shall be separate and direct 
from the meter or service regulator when no meter is provided to the 
boiler or furnace, unless gas piping of ample capacity exists or is 
installed. (See 248 CMR 5.02(6) through 5.02(10).) 


(2) Manual Main Shutoff Valves. Where a complete shutoff type 
automatic pilot system is not utilized, a manual main shutoff valve shall 
be provided ahead of all controls except the manual pilot gas valve. 


Where a complete shutoff type automatic pilot system is utilized, a 
manual main shutoff valve shall be provided ahead of all controls. 


A union connection shall be provided downstream from the manual 
main shutoff valve to permit removal of the controls. 


(3) Clearances. 
(a) Listed central heating boilers and furnaces installed in rooms 
which are large in comparison with the size of the appliance, shall 
be installed with clearances not less than specified in Table 1 in 248 
CMR 5.10 except as provided in 248 CMR 5.10(3)(a)1, 5.10(3)(a)2, 
and 5.10(3)(a)3. 
1. Central heating furnaces and boilers listed for installation at 
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lesser clearances than specified in Table 1 in 248 CMR 5.10 may 

be installed in accordance with their listing and the manufactur- 

er's instructions. 

2. Central heating furnaces and boilers listed for installation at 

greater clearances than specified in Table 1 in 248 CMR 5.10 

shall be installed in accordance with their listing and the manu- 

facturer's instructions unless protected as specified in 248 CMR 
5.10(3)(a)3 below. 

3. Central heating furnaces and boilers shall not be installed in 

sleeping quarters. They may be installed in rooms with reduced 

clearances to combustible material provided the combustible 
material or the appliance is protected as described in Table 2 in 

248 CMR 5.10. 

(b) Listed central heating furnaces and boilers shall not be in- 
stalled in confined spaces such as alcoves and closets unless they 
have been specifically listed for such installation and are installed 
in accordance with their listing. The installation clearances for 
furnaces and boilers in confined spaces shall not be reduced by the 
protection methods described in Table 2 in 248 CMR 5.10. 

When the plenum is adjacent to plaster on metal lath or non-com- 
bustible material attached to combustible material, the clearance 

~ shall be measured to the surface of the plaster or other noncombus- 
tible finish when the clearance specified is 2 inches or less. 

In no case shall the clearance to these appliances be such as to- 

interfere with the requirements for combustion air, draft hood 
clearance and relief, and accessibility for servicing. (See 248 CMR 
5.03(18) and 248 CMR 5.03(20) through 5.03(25).) 
(c) Unlisted central heating boilers and furnaces are prohibited 
unless approved for use at the same location by the. Board of State 
Examiners of Plumbers and Gas Fitters who shall approve their 
conversion in accordance with 248 CMR 5.14. 


(4) Erection and Mounting. A central heating boiler or furnace shall 
be erected in accordance with the manufacturer's instructions and shall 
be installed on a floor of fire-resistive construction with noncombus- 
tible flooring and surface finish and with no combustible material 
against the underside thereof, or on fire-resistive slabs or arches 
having no combustible material against the underside thereof unless 
listed for installation on a combustible floor, or the floor is protected 
in an approved manner*. 


(5) Connection of Flow and Return Piping. The method of connecting 
the flow and return piping on steam and hot water boilers shall be in 


accordance with the manufacturer's recommendations or chapter 146 of 
the Massachusetts General Laws, whichever is applicable to facilitate a 
positive, balanced and unobstructed flow of water or steam through 
the boiler. The direction of flow through the boiler shall be es- 
tablished by use of normal return and flow connections**. 


(6) Feed Water and Drain Connections. A steam or hot water boiler 
shall be provided with a direct connection to a water supply through 


*For details of protection refer to the code for the Installation of Heat Producing 
Appliances, available from the American Insurance Association, 85 John Street, 
New York, New York 10038. 


**Por common piping systems reference may be made to the American Society of 
Heating, Refrigerating and Air Conditioning Engineers Guide, available from the 
American Society of Heating, Refrigerating and Air Conditioning Engineers, 62 
Worth Street, New York, New York 10013, and the I-B-R Guides available from 
the Hydronics Institute, 35 Russo Place, P. O. Box 262, Berkeley Heights, New 
Jersey 07992. 
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an individual control valve. A drain valve, by means of which the 
boiler may be flushed or drained, also shall be provided. 


(7) Temperature or Pressure Relief Devices. Steam and hot water 
boilers shall be provided with approved automatic devices to shut down 
the burners in the event of undue pressure or low water in a steam 
boiler or overheating in a hot water boiler. 


(8) Plenum Chambers and Air Ducts. A plenum chamber supplied as 
a part of a furnace shall be installed in accordance with the manufac- 
turer's instructions. 


When the plenum chamber is not supplied with the furnace, any 
fabrication and installation instructions provided by the manufacturer 
shall be followed. The method of connecting supply and return ducts 
shall facilitate proper circulation of the air*. 


When a furnace is installed so that supply ducts carry air circula- 
ted by the furnace to areas outside the space containing the furnace, 
the return air shall also be handled by a duct(s) sealed to the furnace 
casing and terminating outside the space containing the furnace. 


TABLE 1. 


Clearances to Combustible Material for Furnaces 
and Boilers Installed in Rooms Which Are 
Large in Comparison With Size of Appliance. 
Except as Provided in 248 CMR 5.10(3)2. 


Minimum Clearance, Inches 


Above and Jacket Front Projecting 
Sides of Sides Flue Box 
Bonnet or and (See or Vent 
Plenum Rear Note 1) Draft Hood Connector 
I. Listed automati- 

cally fired, forced 
air or gravity sys- 
tem, equipped with 
250°F temperature 
limit control 1 6 18 9 9 
installed in accord- (See (See (See 
ance with Note 2. Note 3) Note 5) Note 5) 


II. Listed automati- 
cally fired, forced 
air or gravity sys- 
tem, equipped with 
limit control not 
conforming to 


* Reference may be made to the Standards for the Installation of Air Condition- 
ing and Ventilating Systems, NFPA No. 90A, and Standards for the Installation 
of Residence Type Warm Air Heating and Air Conditioning and Ventilating Sys- 
tems, NFPA No. 90B, available from the National Fire Protection Association, 470 
Atlantic Avenue, Boston, Massachusetts 02210. 
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Clearances to Combustible Material for Furnaces 


and Boilers Installed in Rooms Which Are 
Large in Comparison With Size of Appliance. 
Except as Provided in 248 CMR 5.10(3)2. 


Minimum Clearance, Inches 


Front Projecting 
Flue Box 


or Vent 


Note 1) Draft Hood Connector 


Note 2, bu that 
will limit outlet air 
temperature to 250° 


rt 


Ill. 


Note 


Note 


Note 


Note 


Note 


See Note 4. 


Heating Boilers - 
Steam boilers oper- 
ating at not over 
15 pounds guage 
pressure and hot 
water boilers oper- 
ating at not in 
excess of 250°F of 
the water-wall type 
or having a jacket 
or lining of 
masonry or other 
satisfactory mater- 
ial. 


9 9 
(See (See 


Note 5) Note 5) 


1. Front clearance shall be sufficient for servicing the burner and 


furnace. 


2: Listed limit control that cannot be set higher than 250°F installed 
not more than 10 inches above the top surface of heat exchanger in a 
supply plenum that extends at least 12 inches above the top surface of 


the heat exchanger. 


hs Clearance above supply ducts within 3 feet of the plenum shall not be 


less than 1 inch. 


4. Clearance above supply ducts within 6 feet of the plenum shall not be 


less than that specified above the bonnet or plenum. 


oe This clearance may be reduced to 6 inches for listed gas burning furnaces 
and boilers. The gas vent clearance does not apply to listed Type B gas 


vents. 
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FIGURE 1. 
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Extent of Protection Required to Reduce Clearances from Gas 
Appliances or Vent Connectors. 


COMSTRUCTION USING COMBUSTIBLE MATERIAL, 
PLASTERED OR UNPLASTERED 


y 
M 


S38) Sa a | ee | 


REN OL | EN 
SNEET METAL or oe * 
OTHER PROVECTION Ea 


GAS APPLIANCE 
or VENT CONNECTOR 


A equals the required clearance with no protection specified in Table 
1 in 248 CMR 5.10 and Table in 5.27 and in the sections applying 
to various types of appliances. 


B equals the reduced clearance permitted in accordance with Table 2 
in 248 CMR 5.10. The protection applied to the construction using 
combustible material shall extend far enough in each direction to 
make C equal to A. 


(9) Refrigeration Coils. A refrigeration coil shall not be installed in 
conjunction with a forced air furnace when circulation of cooled air is 
provided by the furnace blower unless the blower has sufficient capa- 
city to overcome the external static resistance imposed by the duct 
system and cooling coil at the air throughput required for heating or 
cooling, whichever is greater. 


Furnaces shall not be located upstream from cooling units unless the 
cooling unit is designed or equipped so as not to develop excessive 
temperature or pressure. 


Refrigeration coils shall be installed in parallel with or on the 
downstream side of central furnaces to avoid condensation in the 
heating element unless the furnace has been specifically listed for 
downstream installation. With a parallel flow arrangement, the dampers 
or other means used to control flow of air shall be sufficiently tight to 
prevent any circulation of cooled air through the furnace. 


Adequate means shall be provided for disposal of condensate and to 
prevent dripping of condensate on the heating element. 
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(10) Cooling Units Used with Heating Boilers. Boilers, when used in 
conjunction with refrigeration systems, shall be installed so that the 
chilled medium is’ piped in parallel with the heating boiler with appro- 
priate valves to prevent the chilled medium from entering the heating 
boiler. 


When hot water heating boilers are connected to heating coils loca- 
ted in air units where they may be exposed to refrigerated air circu- 
lation, such boiler piping systems shall be equipped with flow control 
valves or other automatic means to prevent gravity circulation of the 
boiler water during the cooling cycle. 


5.11: Installation Requirements for Wall Furnaces 
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(1) Installation. 
(a) Listed wall furnaces shall be installed in accordance with their 
listing and the manufacturer's instructions. They may be installed 
in or attached to combustible material. 
(b) Unlisted wall furnaces shall be prohibited. 
(c) Vented wall furnaces connected to a Type BW gas vent system 
listed only for single story shall be installed only in single story 
buildings or the top story of multistory buildings. Vented wall 
furnaces connected to a Type BW gas vent system listed for instal- 
lation in multistory buildings may be installed in single story or 
multistory buildings. Type BW gas vents shall be attached directly 
to a solid header plate which may be an integral part of the vented 
wall furnace, and which serves as a fire stop at that point. The 
stud space in which the vented wall furnace is installed shall be 
ventilated at the first ceiling level by installation of the ceiling 
plate spacers furnished with the gas vent. Fire stop spacers shall 
be installed at each subsequent ceiling or floor level penetrated by 
the vent. (See Figure 1 in 248 CMR 5.11 for Type BW gas vent 
installation. ) 
(d) Sealed combustion system wall furnaces shall be installed with 
the vent-air intake terminal in the outside atmosphere. The thick- 
ness of the walls on which the appliance is mounted shall be within 
the range of wall thickness marked on the appliance and covered in 
the manufacturer's installation instructions and the vent terminals 
Shall be located not less than 18 inches from any building opening 
unless the instruction sheets supplied by the manufacturer provide 
for less, but in no case shall they be installed less than 9 inches 
from any building opening. 
(e) Panels, grilles and access doors which must be removed for 
normal servicing operations shall not be attached to the building. 
(f) When wall heaters are recessed between building vertical fram- 
ing and exhaust is vented vertically upward through Type B vent, 
a thermal control shall be located in the vent area in the space 
between the flue gas outlet and surrounding combustible materials. 
It shall act as a temperature limit control and shall be in addition to 
the normal operating control of the burner. Such thermal control ~ 
shall cut off the flow of gas to the burner at a temperature not to 
exceed one hundred eighty degrees Fahrenheit (180°F). 
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FIGURE 1. 


Installation Requirements of Type B-W Gas Vents for Vented 
Recessed Heaters. 


INSTALLATION OF B-W GAS 
VENT FOR EACH SUBSEQUENT 


Rea hic AHO Y (WCE ee FIRESTOP SPACERS SUPPLIED 
ae LDINGS. / BY MANUFACTURER OF 8-W 


GAS VENT. 


PLATE CUT AWAY TO PROVIDE 
PASSAGE -OF B6B-W GAS, VENT. 


NAIL FIRESTOP SPACER 
SECURELY. 


INSTALLATION OF B-W GAS 
VENT FOR ONE STORY BUILDINGS 
CR POR FIRST FLOOR OF MULTiI- 


STORY BUILDINGS. 
$ CEILING PLATE SPACERS TO 


CENTER B-W GAS VENT IN 
STUD SPACE-NAIL SECURCLY 
AT BOTH ENDS. 


PLATE CUT AWAY FOR FULL 
WIOTH OF STUD SPACE TO 
PROVIDE VENTILATION. 


STUDS ON 16 INCH CCNTERS, 


/ SHEEY METAL SCREW BASE PLATE 
[ TG HEADER, 
USE MANUFACTURERS METHOD OF 
FASTENING PIPE TO BASE PLATE. 
HEADER PLATE OF VENTED WALL FURNACE 
{ALSO ACTS AS FIRESTOP). 


5.12: Installation Requirements for Floor Furnaces 
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(1) Installation. Listed floor furnaces may be installed in combustible 
floors. Unlisted floor furnaces shall be prohibited. 


(2) Manual Main Shutoff Valve. A separate manual main shutoff valve 
shall be provided ahead of all controls, and a union connection shall 
be provided downstream from this valve to permit removal of the 
controls or the floor furnace. 


(3) Thermal Control. Floor furnaces shall be equipped with an ap- 
proved thermal control located in the exterior casing at a point ap- 
proximately 12 inches below the top edge of the furnace casing. It 
shall act as a temperature limit control and shall be in addition to the 
normal operating control of the burner. Such thermal control shall cut 
off the flow of gas to the burner at a temperature not to exceed one 
hundred eighty degrees Fahrenheit (180°F). 


(4) Combustion and Circulating Air. Adequate combustion and circu- 
lating air shall be provided Gre 248 CMR 5.03(20) through 5.03(25). 
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(5) Placement. The following are requirements that will serve in 
properly placing the furnace to serve one story. 
(a) Floor furnaces shall not be installed in the floor of any aisle 
or passageway of any auditorium, public hall, or place or assembly, 
or in an exitway from any such room or space. 
(b) Walls and Corners. With the exception of wall-register models, 
a floor furnace shall not be placed closer than 6 inches to the 
nearest wall, and wall-register models shall not be placed closer 
than 6 inches to a corner. 
(c) Draperies. The furnace shall be placed so that a door, drap- 
ery, or similar object cannot be nearer than 12 inches to any por- 
tion of the register of the furnace. 
(d) Central Location. The furnace should be installed in a central 
location favoring slightly the sides exposed to the prevailing winter 
winds. 


(6) Bracing. The space provided for the furnace shall be framed 
with double joists and with headers not lighter than the joists. 


(7x75 ort. Means shall be provided to support the furnace when 
the floor grille is removed. 


(8) Clearance. The lowest portion of the floor furnace shall have at 
least a 6 inch clearance from the general ground level, except that 
when the lower 6 inch portion of the floor furnace is sealed by the 
manufacturer to prevent entrance of water, the clearance may be 
reduced to not less than 2 inches. When these clearances are not 
present, the ground below and to the sides shall be excavated to form 
a basin under the furnace so that the required clearance is provided 
beneath the lowest position of the furnace. A 12 inch clearance shall 
be provided on all sides except the control side, which shall have an 
18 inch clearance. 


(9) Access. The space in which any floor furnace is installed shall 
be accessible by an opening in the foundation not less than 30 by 24 
inches or a trap door, not less than 30 by 30 inches in any cross 
section thereof, and a passageway not less than 30 by 24 inches in 
any cross section thereof. The serving gas supplier should be con- 
sulted with reference to the access facilities for servicing when it 
provides service. 


(10) Seepage Pan. When the excavation exceeds 12 inches in depth 
or water seepage is likely to collect, a watertight copper pan, or other 
suitable material shall be used unless adequate drainage is provided or 
the equipment is sealed by the manufacturer to meet this condition. A 
copper pan shall be made of not less than 16-ounce-per-square-foot 
sheet copper. The pan shall be anchored in place, so as to prevent 
floating, and the walls shall extend at least 4 inches above the ground 
level, with at least 6 inches clearance on all sides except the control 
side, which shall have at least 18 inches clearance. 


(11) Wind Protection. Floor furnaces shall be protected, where 
necessary, against severe wind conditions. 


(12) Upper Floor Installations. Listed floor furnaces may be installed 
in an upper floor provided the furnace assembly projects below into a 
utility room, closet, garage, or similar nonhabitable space. In such 
installation, the floor shall be enclosed completely (entirely separated 
from the nonhabitable space) with means for air intake to meet the 
provisions of 248 CMR 5.03(20) through 5.03(25) with access for serv- 
icing, with minimum furnace clearances of 6 inches to all sides and 
bottom, with enclosure constructed of Portland cement plaster on metal 
lath or material of equal fire resistance. 
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(13) First Floor Installation. Listed floor furnaces installed in the 
first or ground floors of buildings need not be enclosed unless the 
basements of these buildings have been converted to apartments or 
sleeping quarters, in which case the floor furnace shall be enclosed as 
specified for upper floor installations and shall project into a nonhabit- 
able space. 


5.13: Installation Requirements for Duct Furnaces 
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(1) Clearance. Listed duct furnaces shall be installed with clearances 
of at least 6 inches between adjacent walls, ceilings, and floors of 
combustible material and the appliance projecting flue box or draft 
hood, except that duct furnaces listed for installation at lesser clear- 
ances may be installed in accordance with their listings. In no case 
shall the clearance be such as to interfere with the requirements for 
Sptiverlags air and_ accessibility. (See 248 CMR 5.03(18) and 
5.03(19).) 


Unlisted duct furnaces shall be prohibited. 
(2) Erection of Appliance. Duct furnaces shall be erected and firmly 
supported in Seance with the manufacturer's instructions. 
(3) Access Panels. The ducts connected to or enclosing duct furn- 


aces shall have removable access panels on both upstream and down- 
stream sides of the furnace. 


(4) Location of Draft Hood and Controls. The controls, combustion 
air inlet, and draft hoods for duct furnaces shall be located outside 
the ducts. The draft hood shall be located in the same enclosure from 
which combustion air is taken. 


(5) Circulating Air. Circulating air shall not be taken from the same 
enclosure in which the furnace is located. 


(6) Duct Furnaces Used with Refrigeration Systems. A duct furnace 
shall not be installed in conjunction with a refrigeration coil when 
circulation of cooled air is provided by the blower unless the blower 
has sufficient capacity to overcome the external static resistance im- 


posed by the duct system, furnace and the cooling coil at the air 
throughput required for heating or cooling whichever is greater. 


To avoid condensation within heating elements, duct furnaces used 
in conjunction with cooling equipment shall be installed in parallel with 
or on the upstream side of cooling coils unless the duct furnace has 
been specifically listed for downstream installation. With a parallel 
flow arrangement, the dampers or other means used to control the flow 
of air shall be sufficiently tight to prevent any circulation of cooled 
air through the unit. 


When duct furnaces are to be located upstream from cooling units 
the cooling unit shall be so designed or equipped as to not develop 
excessive temperatures or pressures. 


Duct furnaces may be installed downstream from evaporative coolers 
or air washers if the heating element is made of corrosion-resistant 
material. Stainless steel, ceramic-coated steel, or an aluminum-coated 
steel, in which the bond between the steel and the aluminum is an 
iron-aluminum alloy, are considered to be corrosion-resistant. Air 
washers operating with chilled water which deliver air below the dew 
point of the ambient air at the appliance are considered as refrigera- 
tion systems. 
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(7) Installation in Commercial Garages and Aircraft Hangars. Duct 
furnaces installed in garages for more than three motor vehicles or in 
aircraft hangars shall be of a listed type and shall be installed in 
accordance with 248 CMR 5.03(7) and 5.03(8). 


9.14: Installation Requirements for Conversion Burners 


Installation of conversion burners shall conform to the ANSI Stand- 
ard for the Installation of Domestic Gas Conversion Burners, 
Z221.8-1972*, except that an automatic means to shut off the fuel sup- 
ply to the burner(s) shall be provided in accordance with 248 CMR 
Sl10(7). 


5.15: Installation Requirements for Conversion Burners for Domestic Ranges 


Installation of conversion burners in ranges originally designed to 
utilize solid or liquid fuels shall conform to American National Standard 
Institute Requirements for Installation of Gas Conversion Burners in 
Domestic Ranges, Z21.38-1957*. 


5.16: Installation Requirements for Unit Heaters 


(1) Support. Suspended type unit heaters shall be safely and ade- 
quately supported with due consideration given to their weight and 
vibration characteristics. Hangers and brackets shall be of noncom- 
bustible material. 


(2) Manual Main Shutoff Valves. When a complete shutoff type safety 
shutoff device is not utilized, a manual main shutoff valve shall be 
provided ahead of all controls except the manual pilot gas valve. 


When a complete shutoff type safety shutoff device is utilized, a 
manual main shutoff valve shall be provided ahead of all controls. 


A Union connection shall be provided downstream from the manual 
main shutoff valve to permit removal of the control. 


(3) Clearances. 


(a) Suspended Type Unit Heaters. 
ly Listed unit heaters shall be installed with clearance from 
combustible material of not less than 18 inches at the sides, 12 
inches at the bottom and 6 inches above the top when the unit 
heater has an internal draft hood or 1 inch above the top of the 
sloping side of a vertical draft hood. 
2. Unit heaters listed for reduced clearances may be installed in 
accordance with the clearance marked on the unit which will 
require not less than 6 inches from the draft hood relief opening 
and 6 inches above an elbow attached directly to the draft hood 
outlet. 
3. Unlisted unit heaters shall be prohibited. 
4. Additional clearances required for servicing shall be in 
accordance with the manufacturer's recommendations contained in 
the installation instructions. 


(b) Floor Mounted Type Unit Heaters. 
1. Listed unit heaters shall be installed with clearance from 


combustible material at the back and one side only of not less 
than 6 inches. When the flue gases are vented horizontally the 


* Available from the American National Standards Institute Inc., 1430 Broadway, 
New York, New York 10018, or the American Gas Association Laboratories, 
Inc., 8501 East Pleasant Valley Road, Cleveland, Ohio 44131 uf 322-2909 Fuel 
Gas Code Galley No. 41. 
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6 inch clearance shall be measured from the draft hood or vent 
instead of the rear wall of the unit heater. 

2. Unit heaters listed for reduced clearances may be installed at 
the clearances marked on the unit from the back, two side walls 
and ceiling. Walls and ceiling will be required to have at least 6 
inches clearance from the draft hood relief openings and the 
nearest point of the draft hood exterior to the unit. 

3. Floor mounted type unit heaters may be installed on combus- 
tible floors if listed for such installation. 

4. Additional clearances required for servicing shall be in 
accordance with the manufacturer's recommendations contained in 
the installation instructions. 


(4) Combustion and Circulating Air. Adequate combustion and circu- 
lating air shall be ea (See 248 CMR 5.03(20) through 
$:03(25):.5 | 


(5) Ductwork. A unit heater shall not be attached to a warm air 
duct system unless listed and marked for such installation. 


(6) Installation in Commercial Garages and Aircraft Hangars. Unit 
heaters installed in garages for more than 3 motor vehicles or in 
aircraft hangars shall be of a listed type and shall be installed in 
accordance with 248 CMR 5.03(7) and 5.03(8). 


5.17: Installation Requirements for Infrared Radiant Heaters 
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(41).8 ort. Suspended type infrared radiant heaters shall be safely 
and adequately fixed in position independent of gas and electric supply 
lines. Hangers and brackets shall be of noncombustible material. 


(2) General. 
(a) No unit shall be installed in any building having a height from 
floor to ceiling of less than ten (10) feet. 
(b) Each unit shall be listed by a nationally recognized testing 
agency, or comply with applicable American Standard Approval or 
Listing Requirements covering safe operation, substantial and dur- 
able construction and acceptable performance. 


(3) Clearances. Each unit shall be installed so that the clearance 
from all combustible materials in any direction shall be at least equal to 
that specified on the unit nameplate. 


(4) Combustion and Ventilating Air. 
(a) No unit shall be installed in any building unless there exists 
therein positive air displacement equal to at least 4 cfm per 1000 
Btu/hr. of gas consumed. Air displacement may be accomplished by 
gravity or mechanical means, sufficient fresh air intake area and 
exhaust air area being provided to accomplish the required air 
displacement. 
(b) When inlet air louvers are required as above, they shall be 
installed not less than ten (10) feet from the floor and not higher 
than the level of the heaters, or the lowest heater if the heaters 
are installed on more than one level. 
(c) In any case in which the total input of overhead type unvent- 
ed gas infrared radiant heaters does not exceed 1 Btu/hr. per 
cubic foot of building space, the requirement of positive air dis- 
placement shall be considered as met. 
(d) If the air displacement required above is accomplished by 
mechanical means, such equipment must be electrically interconnec- 
ted with the heating units so that the heating units will not turn on 
unless the mechanical equipment is operating. 
(e) Refer to 248 CMR 5.03(5). 
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(5) Plans. In any case in which it is proposed to install in any 
building units having a total input of 1,000,000 Btu/hr. or more, or it 
is proposed to add to an existing installation so that the total capacity 
of the original units plus the units to be added shall be 1,000,000 
Btu/hr. or more; the plans proposing to install such units shall be 
submitted to the Board of State Examiners of Plumbers and Gas Fitters. 
The plan shall contain a written statement from the local gas supplier 
that such fuel demand is available. The system shall be designed by a 
registered professional engineer or other competent designer approved 
by the Board. 


5.18: Installation Requirements for Clothes Dryers 


(1) Clearance. 

(a) Listed Type 1 clothes dryers shall be installed with minimum 
clearance of 6 inches from adjacent combustible material except that 
clothes dryers listed for installation at lesser clearances may be 
installed in accordance with their listing. Unlisted Type 1 clothes 
dryers shall be prohibited. 

(b) Listed Type 2 clothes dryers shall be installed with clearances 
of not less than shown on the marking plate and in the manufac- 
turer's instructions. Type 2 clothes dryers designed and marked 
"For use only in fire-resistive locations" shall not be installed 
elsewhere. 

(c) Unlisted Type 2 clothes dryers with listed safety controls may 
be installed with the approval of the Board of State Examiners of 
Plumbers and Gas Fitters. Clearances to combustible material will 
be not less than 18 inches, and combustible floors under unlisted 
Type 2 clothes dryers shall be protected in an approved manner.* 


(2) Exhausting to the Outside Air. All Type 1 and Type 2 clothes 
dryers sha e exhausted to the outside air. 


(3) Provisions for Make-up Air. 

(a) A Type 1 clothes dryer shall be exhausted to the outside, and 
consideration shall be given to provision for make-up air. (See 248 
CMR 5.03(24).) 

(b) Provisions for make-up air shall be provided for Type 2 clothes 
dryers, with a minimum free area (See 248 CMR 5.03(23)) of one 
square inch for each 1,000 Btu per hour total input rating of the 
dryer(s) installed. 


(4) Exhaust Ducts for Type 1 Clothes Dryers. 

(a) A clothes dryer See e duct il not be connected into any 
vent connector, gas vent, chimney, crawl space, attic or other 
similar concealed space. 

(b) Duct for exhausting clothes dryers shall not be put together 
with sheet-metal screws or other fastening means which extend into 
the duct and which would catch lint and reduce the efficiency of 
the exhaust system. 


(5) Exhaust Ducts for Type 2 Clothes Dryers. 
(a) Exhaust ducts for Type 2 clothes read shall comply with 248 
CMR 5.18(4). 
(b) Exhaust ducts for Type 2 clothes dryers shall be constructed 
of sheet metal or other noncombustible material. Such ducts shall 
be equivalent in strength and corrosion resistance to ducts made of 
No. 24 Galvanized Sheet Gauge steel. 


* For details of protection refer to Code for the Installation of Heat Producing 
Appliances, available from the American Insurance Association, 85 John Street, 
New York, New York 10038. 
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(6) 


(c) Type 2 clothes dryers shall be equipped or installed with lint 
controlling means. 

(d) Exhaust ducts for Type 2 clothes dryers shall have a clear- 
ance of at least 6 inches to combustible material except as provided 
in 248 CMR 5.18(5)(e). 

(e) Exhaust ducts for Type 2 clothes dryers may be installed with 
reduced clearances to combustible material provided the combustible 
material is protected as described in Table 2 in 248 CMR 5.08. 
(f) When ducts pass through walls, floors or partitions, the space 
around the duct shall be sealed with noncombustible material. 

(g) Multiple installations of Type 2 clothes dryers shall be made in 
a manner to prevent adverse operation due to back pressures that 
might be created in the exhaust systems. 


Multiple Family or Public Use. Clothes dryers installed for multi- 


ple family or public use shall be equipped with approved safety shutoff 
devices. 


5.19: Installation Requirements for Incinerators 


(1) Clearances. 


(a) Listed incinerators shall be installed in accordance with their 
listing and the manufacturer's instructions provided that in any 
case the clearance shall be sufficient to afford ready accessibility 
for firing, clean out and necessary servicing. 

(b) The clearances above a charging door to combustible material 
shall be not less than 48 inches. The clearance may be reduced to 
24 inches provided the combustible material is protected with sheet 
metal not less than No. 28 U.S. gauge spaced out 1 inch on non- 
combustible spacers, or equivalent protection. Such protection 
shall extend 18 inches beyond all sides of the charging door 
opening. Listed incinerators designed to retain the flame during 
loading need not comply with this paragraph. 

(c) Unlisted domestic incinerators shall be prohibited. Unlisted 
commercial incinerators with listed safety controls may be installed 
with the approval of the Board of State Examiners of Plumbers and 
Gas Fitters. (They shall be installed with clearances to combustible 
material of not less than 36 inches at the sides and top and not less 
than 48 inches at the front, but in no case shall the clearance 
above a charging door be less than 48 inches. Unlisted wall 
mounted incinerators with listed safety controls shall be installed on 
a noncombustible wall communicating directly with a chimney. ) 

(d) Domestic type incinerators may be installed with reduced 
clearances to combustible material in rooms, provided the combus- 
tible material is protected as described in Table 1 in 248 CMR 5.32. 
In confined spaces, such as alcoves, clearances shall not be so 
reduced. 

(e) When a domestic type incinerator that is refractory lined or 
insulated with heat insulating material is encased in common brick 
not less than 4 inches in thickness, the clearances may be reduced 
to 6 inches at the sides and rear, and the clearance at the top may 
be reduced to 24 inches provided that the construction using com- 
bustible material above the charging door and within 48 inches is 
protected with No. 28 U.S. gauge sheet metal spaced out 1 inch, or 
equivalent protection. 

(f) All domestic incinerators must be approved by the Bureau of 
Air Quality Control, Department of Public Health, Commonwealth of 
Mass. Each commercial incinerator must be individually approved 
by the Bureau. 


(2) Mounting. 
(a) Listed incinerators specifically listed for installation on com- 


9/30/80 


bustible floors may be so installed. 
(b) Unlisted commercial incinerators, except as provided in 248 
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CMR 5.19(2)(c) and 5.19(2)(d) below, shall be mounted on the 
ground or on floors of fire resistive construction with noncom- 
bustible flooring or surface finish and with no combustible material 
against the underside thereof, or on fire-resistive slabs or arches 
having no combustible material against the underside thereof. Such 
construction shall extend not less than 12 inches beyond the incin- 
erator base on all sides except at the front or side where ashes are 
removed where it shall extend not less than 18 inches beyond the 
incinerator. 

(c) Unlisted commercial incinerators may be mounted on floors 
other than as specified in 248 CMR 5.19(2)(b) above, provided the 
incinerator is so arranged that flame or hot gases do not come in 
contact with its base and, further, provided the floor under the 
incinerator is protected with hollow masonry not less than 4 inches 
in thickness, covered with sheet metal of not less than No. 24 U.S. 
gauge. Such masonry course shall be laid with ends unsealed and 
joints matched in such a way as to provide a free circulation of air 
from side to side through the masonry. The floor for 18 inches 
beyond the front of the incinerator or side where ashes are re- 
moved and 12 inches beyond all other sides of the incinerator shall 
be protected with not less than 1/4 inch asbestos millboard covered 
with sheet metal of not less than No. 24 U.S. gauge, or with pro- 
tection equivalent thereto. 

(d) Unlisted commercial incinerators which are set on legs that 
provide not less than 4 inches open space under the base of the 
appliance may be mounted on floors other than as specified in 248 
CMR 5.19(2)(b) provided the appliance is such that flame or hot 
gases do not come in contact with its base, and further provided 
the floor under the appliance is protected with asbestos millboard 
not less than 1/4 inch thick covered with sheet metal of not less 
than No. 24 U.S. gauge. The above specified floor protection shall 
extend not less than 18 inches beyond the front of the incinerator 
or side where ashes are removed and 12 inches beyond all other 
sides of the incinerator. 


(3) Draft Hood Prohibited. Draft hoods shall not be installed in the 
vent Connector of an incinerator. 


(4) Vent Connector Clearance. Vent connectors shall have at least 18 
inches clearance from combustible material and shall not pass through 
combustible wall unless guarded at the point of passage as specified in 
Table 1 in 248 CMR 5.32. 


(5) Vent Connector Material. The vent connector from an incinerator 
to a chimney shall be galvanized steel of a thickness at least No. 24 
U.S. Standard gauge or of material having equivalent or superior heat 
and corrosion resistant properties, and the joints shall be secured by 
sheet metal screws. 


5.20: Installation Requirements for Refrigerators 
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(1) Clearance. Refrigerators shall be provided with adequate clear- 
ances for ventilation at the top and back. They shall be installed in 
accordance with the manufacturer's instructions. If such instructions 
are not available, at least 2 inches shall be provided between the back 
of the refrigerator and the wall and at least a 12 inch clearance above 
the top. 


(2) Venting or Ventilating Kits Approved for Use with a Refrigerator. 
If an accessory kit is ae for conveying air for burner combustion or 
unit cooling to the refrigerator from areas outside the room in which it 
is located, or for conveying combustion products diluted with air 
containing waste heat from the refrigerator to areas outside the room 
in which it is located, the kit shall be installed in accordance with the 
refrigerator manufacturer's instructions. 
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5.21: Installation Requirements for Hot Plates and Laundry Stoves 


Listed domestic hot plates and laundry stoves when installed on 
combustible surfaces shall be set on their own legs or bases. They 
shall be installed with minimum horizontal clearances of 6 inches from 
combustible material. 


Unlisted hot plates and laundry stoves shall be prohibited. 


The vertical distance between top of all domestic hot plates and 
laundry stoves and combustible material shall be at least 30 inches. 


5.22: Installation Requirements for Floor Mounted Commercial Cooking Equipment 
(See 248 CMR S34) 
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(1) Clearance for Listed Appliances. Listed floor-mounted commercial 
cooking appliances, such as hotel and restaurant ranges, deep fat 
fryers, unit broilers, gas-fired kettles, steam cookers, steam genera- 
tors, and portable baking and roasting ovens, shall be installed at 
least 6 inches from combustible material except that at least 2 inches 
clearance shall be maintained between the flue box or draft hood and 
combustible material. Floormounted commercial cooking appliances 
listed for installation at lesser clearances may be installed in accord- 
ance with their listing and the manufacturer's instructions. Appliances 
designed and marked "For use only in fire-resistive locations" shall not 
be installed elsewhere. 


(2) Approval for Unlisted Appliances. 
(a) Unlisted Se crced commercial cooking appliances with 
listed safety controls may be installed with the approval of the 
Board of State Examiners of Plumbers and Gas Fitters, and with 


clearances set forth in 248 CMR 5.22(3) through 5.22(7). 


(3) Clearance for Unlisted Appliances. 
(a) Unlisted ie eencunter commercial cooking appliances, except 
as provided in 248 CMR 5.22(3)(b) and 5.22(3)(c), shall be in- 
stalled to provide a clearance to combustible material of not less 
than 18 inches at the sides and rear of the appliance and from the 
vent connector and not less than 48 inches above cooking tops and 
at the front of the appliance. 
(b) Unlisted floor-mounted commercial cooking appliances may be 
installed in rooms, but not in confined spaces such as alcoves, with 
reduced clearances to combustible material, provided the combustible 
material or the appliance is protected as described in Table 2 in 248 
CMR 5.10. 
(c) Unlisted floor-mounted commercial cooking appliances may be 
installed in rooms, but not in confined spaces such as alcoves, with 
reduced clearance of 6 inches to combustible material, provided the 
wall or combustible material is protected by sheet metal of not less 
than No. 26 manufacturer's standard guage, fastened with noncom- 
bustible spacers that are spaced at not less than 2 foot vertical and 
horizontal intervals to provide a clearance of 1% inches from such 
wall or material. Such protection shall extend at least 12 inches 
beyond the back, side, top or any other part of the appliance and 
the space between the sheet metal and wall or combustible material 
shall be open on both sides and top and bottom to permit circulation 
of air. 


(4) Mounting on Combustible Floor. 
(a) Listed floor-mounted commercial cooking appliances that are 
listed specifically for installation on floors constructed of combus- 
tible material may be mounted on combustible floors in accordance 
with their listing. 
(b) Listed floor-mounted commercial cooking appliances that are 
designed and marked "For use only in fire-resistive locations" shall 
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5.22: 


continued 


be mounted on floors of fire-resistive construction with noncombus- 
tible flooring and surface finish and with no combustible material 
against the underside thereof, or on fire-resistive slabs or arches 
having no combustible material against the underside thereof. Such 
construction shall in all cases extend not less than 12 inches be- 
yond the appliance on all sides. 
(c) Floor-mounted commercial cooking appliances which are not 
listed for mounting on a combustible floor shall be mounted in 
accordance with 248 CMR 5.22(4)(b) or be mounted in accordance 
with one of the following: 
1. When the appliance is set on legs which provide not less 
than 18 inches open space under the base of the appliance, or 
where it has no burners and no portion of any oven or broiler 
within 18 inches of the floor, it may be mounted on a combus- 
tible floor without spacial floor protection, provided there is at 
least one sheet metal baffle between the burner and the floor. 
2. When the appliance is set on legs which provide not less 
than 8 inches open space under the base of the appliance, it 
may be mounted on combustible floors provided the floor under 
the appliance is protected with not less than 3/8 inch asbestos 
millboard covered with sheet metal of not less than No. 24 manu- 
facturer's standard gauge. The above specified floor protection 
shall extend not less than 6 inches beyond the appliance on all 
sides. 
3. When the appliance is set on legs which provide not less 
than 4 inches under the base of the appliance, it may be mount- 
ed on combustible floors, provided the floor under the appliance 
is protected with hollow masonry not less than 4 inches in thick- 
ness covered with sheet metal of not less than No. 24 manufac- 
turer's standard gauge. Such masonry courses shall be laid 
with ends unsealed and joints matched in such a way as to 
provide for free circulation of air through the masonry. 
4. When the appliance does not have legs at least 4 inches 
high, it may be mounted on combustible floors, provided the 
floor under the appliance is protected by two courses of 4 inch 
hollow clay tile or equivalent with courses laid at right angles 
and with ends unsealed and joints matched in such a way as to 
provide for free circulation of air through such masonry courses 
and covered with steel plate not less than 3/16 inch in thick- 
ness. 


(5) Combustible Material Adjacent to Cooking Top. Any portion of 
combustible material adjacent to a cooking top section of a hotel and 
restaurant range, even though listed for close-to-wall installation, 
which is not shielded from the wall by a high shelf, warming closet, 
etc., shall be protected as specified in 248 CMR 5.22(3) for a distance 
of at least 2 feet above the surface of the cooking top. 


(6) Install Level. Floor-mounted commercial cooking appliances shall 
be installed level on a firm foundation. 


(7) Ventilation. Adequate means shall be provided to properly venti- 
late the space in which commercial cooking equipment is installed to 
permit proper combustion of the gas. When exhaust fans are used for 
ventilation, special precautions may be necessary to avoid interference 
with the operation of the equipment. 


5.23: Installation Requirements for Commercial Counter Appliances 
(See 248 CMR A 3a 
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(1) Clearance for Listed Appliances. Listed hotel and _ restaurant 
ranges, deep fat fryers and unit broilers shall be installed at least 6 
inches from combustible material except that at least 2 inches clearance 
shall be maintained between the flue box or draft hood and combustible 
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material. Hotel and restaurant ranges, deep fat fryers and unit 
broilers listed for installation at lesser clearances may be installed in 
accordance with their listing and the manufacturer's instructions. 
Appliances designed and marked "For use only in fire-resistive loca- 
tions" shall not be installed elsewhere. 


(2) Approval for Unlisted Appliances. Unlisted hotel and restaurant 
ranges, deep fat fryers rite unit broilers with listed safety controls 
may be installed with the approval of the Board of State Examiners of 
Plumbers and Gas Fitters. 


(3) Mounting on Combustible Floors. 
(a) feted hotel and restaurant ranges, deep fat fryers and unit 
broilers listed specifically for installation on floors constructed of 
combustible material may be mounted on combustible floors. 
(b) Listed floor-mounted hotel and restaurant ranges, deep fat 
fryers and unit broilers that are designed and marked "For use 
only in fire-resistive locations" shall be mounted on floors of fire- 
resistive construction with noncombustible flooring and _ surface 
finish and with no combustible material against the underside there- 
of, or on fire-resistive slabs or arches having no combustible 
material against the underside thereof. Such construction shall in 
all cases extend not less than 12 inches beyond the appliance on all 
sides. 
(c) Hotel and restaurant ranges, deep fat fryers, and unit broil- 
ers, which are not listed for mounting on a combustible floor shall 
be mounted in accordance with 248 CMR 5.22(3)(b) above or be 
mounted in accordance with one of the following: 
1. When the appliance is set on legs which provide not less 
than 18 inches open space under the base of the appliance, or 
where it has no burners and no portion of any oven or broiler 
within 18 inches of the floor, it may be mounted on a combus- 
tible floor without special protection, provided there is at least 
one sheet metal baffle between the burner and the floor. 
2. When the appliance is set on legs which provide not less 
than 8 inches open space under the base of the appliance, it 
may be mounted on combustible floors provided the floor under 
the appliance is protected with not less than 3/8 inch asbestos 
covered with sheet metal of not less than No. 24 U.S. gauge. 
The above specified floor protection shall extend not less than 6 
inches beyond the appliance on all sides. 
3. When the appliance is set on legs which provide not less 
than 4 inches under the base of the appliance, it may be moun- 
ted on combustible floors, provided the floor under the appliance 
is protected with hollow masonry not less than 4 inches in thick- 
ness covered with sheet metal of not less than No. 24 U.S. 
gauge. Such masonry courses shall be laid with ends unsealed 
and joints matched in such a way as to provide for free circula- 
tion of air through the masonry. 
4. When the appliance does not have legs at least 4 inches 
high, it may be mounted on combustible floors, provided the 
floor under the appliance is protected by two courses of 4 inch 
hollow clay tile or equivalent with courses laid at right angles 
and with ends unsealed and joints matched in such a way as to 
provide for free circulation of air through such masonry courses 
and covered with steel plate not less than 3/16 inch in thickness. 


5.24: Installation Requirements for Thermally Actuated Gas Shutoff-Valves Used 
for Commercial Cooking (In-Line Gas Valve) 


When in-line gas valves are used for fire protection, the installation 
of these valves will conform to the following regulations. 


(1) Only a qualified installer (248 CMR 5.01(2)) shall install an in-line 
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gas valve in new or existing gas piping for the purpose of shutting 
off gas in hotel, restaurant and commercial cooking equipment in case 
of fire. 


(2) All in-line gas valves installed shall be of the mechanical type 
with manual reset and shall be installed in close proximity to the 
appliances and shall shut off gas to the appliances served by the hood 
and duct system protected by the extinguisher. 


(3) A plan of the "Mechanical Fuel Shutoff System" must be submitted 
to the Board of State Examiners of Plumbers and Gas Fitters prior to 
any installation. 


(4) A wiring and gas piping system plan in which an electrically 
operated gas valve may be necessary for certain appliances shall be 
submitted to the Gas Board for approval. When approved by the 
Board, a copy of this plan must be submitted to the local Gas Inspector. 


(5) When an in-line gas valve is used in conjunction with a fire 
prevention system, a permanent notice shall be posted at the reset 
device and gas meter or propane regulator cautioning the operator to 
shut off the gas to all appliances before resetting the device. 


(6) Actuation of the in-line gas valve shall be made in the presence 
of the Gas Inspector at the time of the piping tests. 


(7) An annual inspection certificate shall be submitted to the Gas . 
Inspector certifying that the in-line gas valve is in working condition. 


(8) In any case not covered by these provisions, contact the Gas 
Regulatory Board for a ruling. 


5.25: Installation Requirements for Air Conditioning Appliances 
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(1) Independent Gas Piping. Combination gas heating and gas cooling 
appliances, or separate heating and cooling units installed in close 
proximity, may be supplied with a single gas line sized for the larger 
load when heating and cooling cannot be operated simultaneously. 


(2) Connection of Gas Engine-Powered Air Conditioners. To _ protect 
against the effects of normal vibration in service, gas engines shall 
not be rigidly connected to the gas supply piping. 


(3) Manual Main Shutoff Valves. When a complete shutoff type safety 
shutoff device is not utilized, a manual main shutoff valve shall be 
provided ahead of all controls except the manual pilot gas valve. 


When a complete shutoff type safety shutoff device is utilized, a 
manual main shutoff valve shall be provided ahead of all controls. 


A union connection shall be provided downstream from the manual 
main shutoff valve to permit removal of the controls. 


(4) Clearances for Indoor Installation. 
(a) Listed air conditioning appliances installed in rooms which are 
large in comparison with the size of the appliance shall be installed 
with clearances not less than specified in Line 1 Table 1 in 248 CMR 
5.02 except as provided in 248 CMR 5.25(4)(a)1, 5.25(4)(a)2, and 
5.25(4)(a)3. 
1. Air conditioning appliances listed for installation at lesser 
clearances than specified in Table 1 in 248 CMR 5.08 may be 
installed in accordance with their listing and the manufacturer's 
instructions. 
2. Air conditioning appliances listed for installation at greater 
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clearances than specified in Table 1 in 248 CMR 5.08 shall be 
installed in accordance with their listing and the manufacturer's 
instructions unless protected as specified in 248 CMR 5.25(4)(a)3. 
3. Air conditioning appliances installed in unconfined spaces 
may be installed with reduced clearances to combustible material 
provided the combustible material or the appliance is protected 
as described in Table 2 in 248 CMR 5.08. 
(b) Air conditioning appliances installed in confined spaces shall 
be installed in accordance with their listing and, when such units 
are installed in spaces such as alcoves and closets, they shall be 
specifically listed for such installation. The installation clearances 
for air conditioning appliances in confined spaces shall not be 
reduced by the protection methods described in Table 2 in 248 CMR 
5.08. 
(c) Unlisted air conditioning appliances shall be installed with 
clearances from combustible material of not less than 18 inches 
above the appliance and at sides, front and a rear, and 9 inches 
from projecting flue box or draft hood. 
(d) When the plenum for an air conditioner which includes pro- 
visions for heating air is adjacent to combustible material, the 
clearance shall be measured to the surface of the plaster or other 
noncombustible finish when the clearance specified is 2 inches or 
less. 
(e) The clearance to these appliances shall not interfere with 
combustion air, draft hood clearance and relief, and accessibility 
for servicing. (See 248 CMR 5.03(17)(d) and 5.03(18), and 248 
CMR 5.03(20) through 5.03(25)). 


(5) Erection and Mounting. An air conditioning appliance shall be 
erected in accordance with the manufacturer's instructions. Unless the 
appliance is listed for installation on a combustible surface such as 
floor or roof, or the surface is protected in an approved manner’, it 
shall be installed on a surface of fire-resistive construction with non- 
combustible material and surface finish and with no combustible ma- 
terial against the underside thereof. 


(6) Connection of Flow and Return Piping. The method of connecting 
the flow and return piping on air conditioning appliances which pro- 
vide heated or chilled fluid shall be in accordance with the manufac- 
turer's recommendations to facilitate a positive, balanced and unob- 
structed flow through system. 


(7) Cooling Towers. A cooling tower used in conjunction with an air 
conditioning appliance shall be installed in accordance with the manu- 
facturer's installation instructions. The cooling tower shall be pro- 
vided with a direct connection to a water supply through an individual 
control valve. A means by which the tower may be flushed or drained 
shall be provided. 


(8) Plenum Chambers and Air Ducts. A plenum chamber supplied as 
a part of an air conditioning appliance shall be installed in accordance 
with the manufacturer's instructions. When a plenum chamber is not 
supplied with the appliance, any fabrication and installation instruc- 
tions provided by the manufacturer shall be followed. The method 


* For details of protection see the Code for the Installation of Heat Producing 
Appliances, available from the American Insurance Association, 85 John Street, 
New York, New York 10038. 
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connecting supply and return ducts shall facilitate proper circulation 
of air.** 

When the air conditioner is installed within a confined space, the 
air circulated by the appliance shall be handled by ducts which are 
sealed to the casing of the appliance and which separate the circula- 
ting air from the combusion and ventilation air. 


(9) Refrigeration Coils. (See 248CMR 5.10(a) and 5.10(10).) 


(10) Switches in Electrical Supply Line. Means for interrupting the 
electrical supply to the air conditioning appliance and to its associated 
cooling tower (if supplied and installed in a location remote from the 
air conditioner) shall be provided within sight of and not over 50 feet 
from the air conditioner and cooling tower. 


59.26: Installation Requirements for Gas Equipment on Roofs 


(See 248 CMR 5.03(26) through 5.03(29).) 


9.27: Installation Requirements for Illuminating Appliances 


(1) Clearances for Listed Appliances. Listed illuminating applicances 
shall be installed in accordance with their listings and the manufactur- 
er's instructions. 


(2) Clearances for Unlisted Appliances. 
(a) Enclosed Type. 
1. Unlisted enclosed illuminating appliances installed outdoors 
shall be installed with clearances in any direction from combus- 
tible material of not less than 12 inches. 
2. Unlisted enclosed illuminating appliances shall not be in- 
stalled indoors. 


(b) Open Flame Type. 
1. Unlisted open-flame illuminating appliances installed outdoors 


shall have clearances from combustible material not less than that 
specified in Table 1 in 248 CMR 5.27. The distance from ground 
level to the base of the burner shall be at least seven (7) feet 
when installed within two feet of walkways. 

Lesser clearances may be used when acceptable to the au- 
thority having jurisdiction. 
2. Unlisted open-flame illuminating appliances installed outdoors 
shall be equipped with a limiting orifice or other limiting device 
which will maintain a flame height consistent with the clearance 
from combustible material, as given in Table 1 in 248 CMR 5.27. 
3. Appliances designed for flame heights in excess of 30 inches 
may be installed if approved by the Board of State Examiners of 
Plumbers and Gas Fitters. Such appliances shall be equipped 
with a safety shutoff device or automatic ignition. 
4. Unlisted open flame illuminating appliances shall not be 
installed indoors. 


(3) Mounting on Buildings. Illuminating appliances designed for wall 
or ceiling mounting shall be securely attached to substantial structures 
in such a manner that they are not dependent on the gas piping for 
support. 


** Reference may be made to the Standard for the Installation of Air Condition- 
ing and Ventilating Systems, NFPA No. 90A, Standard for the Installation of 
Residence Type Warm Air Heating and Air Conditioning Systems, NFPA No. 90B, 
available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 
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(4) Mounting on Posts. Illuminating appliances designed for post 


mounting shall be securely and rigidly attached to a post. 


Posts shall be rigidly mounted. The strength and rigidity of posts 
greater than three feet in height shall be at least equivalent to that of 
a 2 1/2 inch diameter post constructed of 0.064 inch thick (No. 14 
gauge) steel or a one inch schedule 40 steel pipe. Posts three feet or 
less in height shall not be smaller than a 3/4 inch schedule 40 steel 
pipe. 

Drain openings should be provided near the base of posts when 
there is a possibility of water collecting inside them. 


(5) Manual Shutoff Valve. A manual shutoff valve shall be installed 
at or near the base of, or readily accessible to, all open flame illumin- 
ating devices. 


TABLE 1. 
Flame Height Minimum Clearance from Combustible 
Above Burner Material, Feet* 
Head, Inches Horizontal Vertical 


12 2 6 
18 3 8 
24 3 10 
30 4 12 


* Measured from the nearest portion of the burner head. 


(6) Gas Pressure Regulators. When a gas appliance pressure regula- 
tor is not supplied with an illuminating appliance and the service line 
is not equipped with a service pressure regulator, an appliance pres- 
sure regulator will be installed in the line to the illuminating appli- 


ance. For multiple installations, one regulator of adequate capacity may 
be used to serve a number of illuminating appliances. 


5.28: Installation Requirements for Vented Decorative Appliances 
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(1) Installation. 

(a) Listed vented decorative appliances shall be installed in accord- 
ance with their listing and the manufacturer's instructions. They 
may be installed in or attached to combustible material when so 
listed. 

(b) Unlisted vented decorative appliances shall not be installed. 
(c) Panels, grilles and access doors which must be removed for 
normal servicing operations shall not be attached to the building. 


(2) Manual Main Shutoff Valve. A manual main shutoff valve shall be 


installed ahead of all controls including the pilot gas valve. 


(3) Combustion and Circulating Air. Adequate combustion and circu- 
lating air shall be provided. 
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5.29: Installation Requirements for Unvented Gas Appliances for Installation in 
Vented Fireplaces 


The use of Unvented gas appliances for installation in vented fire- 
places, whether they be decorative or functional, shall be prohibited 
without specific written approval of the Board of State Examiners of 
Plumbers and Gasfitters. Unvented gas appliances in this grouping 
shall include but are not limited to: heaters, log lighters, coal baskets, 
gas logs, grills, broilers and radiant appliances. 


5.30: Installation Requirements for Stationary Gas Engines 


(1) General. The installation of gas engines shall conform with the 
standard for the installation and use of Stationary Combustion Engines 
and Gas Turbines, NFPA No. 37-1970.* 


(2) Solenoid Valves. Gas engine generators shall be equipped with 
an automatic solenoid gas valve which is operated from the ignition 
circuit of the engine and in operation is energized and closed with the 
engine stops. 


(3) Flexible Connectors. 

(a) All generators which are operated at less than fifteen pounds 
per square inch gauge gas pressure or having an output of less 
than 15 KW may use a flexible neoprene hose which shall be stamped 
with the manufacturer's name indicating that the hose is acceptable 
for use with LP or natural gas. 

(b) All generators requiring over fifteen pounds per square inch 
gauge gas pressure or having an output of 15 KW or more are 
required to have a flexible connector approved by the Board of 
State Examiners of Plumbers and Gas Fitters. A list of approved 
flexible connectors shall be kept on file with the Board of State 
Examiners of Plumbers and Gas Fitters.. 


(4) Fuel Supply. Fuel lines to gas engines will be supplied only from 
hard case meters. 


5.31: Installation Requirements for Gas Fired Kilns 


Plans for the design and installation of custom made ceramic and 
pottery kilns shall be submitted to the Board of State Examiners of 
Plumbers and Gas Fitters for approval. 


5.32: Venting of Appliances 


(1) Appliances Required to Be Vented. Appliances of the following 
types sha e provided with venting systems or other means for 
removing the flue gases to the outside atmosphere. 

(a) Steam and hot water boilers, warm air furnaces, floor furnaces 

and wall furnaces. 

(b) Unit heaters and duct furnaces. 

(c) Incinerators. 

(d) Water heaters with inputs over 5,000 Btu per hour, except as 

provided under 248 CMR 5.32(2)(f) and 5.32(2)(g). 

(e) Built-in domestic cooking units listed and marked only as 

vented units. 

(f) Room heaters listed for vented use. 

(g) Type 1 and 2 clothes dryers (see 248 CMR 5.18(2), 5.18(4) 

and 5.18(5)). 

(h) Appliances equipped with gas conversion burners. 

(i) Other listed appliances which have draft hoods supplied by the 

appliance manufacturer. 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 
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(j) Unlisted appliances, except as provided under 248 CMR 
5.32(2)(j). 


(2) Appliances Not Required to Be Vented. 
(a) Listed ranges. 


(b) Built-in domestic cooking units listed and marked as unvented 
units. 

(c) Listed hot plates and listed laundry stoves. 

(d) Listed water heaters with inputs not over 5,000 Btu per hour. 


*(e) Automatically controlled instantaneous water heaters which 


supply water to a single faucet which is attached to and made a 
part of the appliance (see 248 CMR 5.08(1)). 


*(f) A single listed booster type (automatic instantaneous) water 


heater when designed and used solely for the sanitizing rinse 
requirements of a National Sanitation Foundation Class 1, 2 or 3 
dishwashing machine, provided that the input is limited to 50,000 
Btu per hour, the storage capacity is limited to 12.5 gallons, and 
the heater is installed, with the draft hood in place and unaltered, 
in a commercial kitchen having a mechanical exhaust system. When 
installed in this manner, the draft hood outlet shall be not less 
than 36 inches vertically and 6 inches horizontally from any surface 
other than the heater. 


*(g) Listed refrigerators. 
*(h) Counter appliances. 
*(i) Specialized equipment of limited input such as laboratory bur- 


ners or gas lights. 

When any or all of the appliances starred above (*) are installed 
so that the aggregate input rating exceeds 30 Btu per hour per 
cubic foot of room or space in which they are installed, one or more 
of them shall be provided with a venting system or other approved 
means for removing the vent gases to the outside atmosphere so 
that the aggregate input of the remaining unvented appliances does 
not exceed the 30 Btu per hour per cubic foot figure. When the 
room or space in which they are installed is directly connected to 
another room or space by a doorway, archway, or other opening of 
comparable size, which cannot be closed, the volume of such adja- 
cent room or space may be included in the calculations. 


(3) Methods of Venting. 
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(a) System Requirements. 
1. Venting systems shall be engineered and constructed so as 


to develop a positive flow adequate to remove flue gases to the 
outside atmosphere. 
2. When venting systems serve appliances requiring draft for 
proper operation they shall be designed and installed to develop 
adequate draft so as to satisfy the draft requirements of the 
appliance in accordance with the manufacturer's instructions. 
3. Where "engineered systems" or "approved engineering meth- 
ods" are referred to in this Part, they will be checked and 
approved by the Gas Inspector before the gas is turned on. 
4. Venting systems serving gas appliances may also serve 
appliances burning another fuel as provided in 5.32(7)(e) and 
5.32(9)(d)3, except gas appliances shall not be connected to 
venting systems serving wood burning appliances. 
(b) Design and Construction. Gas appliances required to be 
vented hail be connected to a venting system except as provided 
in 248 CMR 5.32(10). The venting system shall be designed and 
constructed in accordance with one of the following methods: 
1. Natural draft provisions of 248 CMR 5.32(4) through 
S2a2(9); 
2. Natural draft systems designed in accordance with approved 
engineering methods and installed in accordance with the plans 
and specification of that design. 
3. Special venting arrangements of 248 CMR 5.32(10). 
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4. No portion of a venting system shall extend into or pass 
through any circulating air duct or plenum. 

5. Vent connectors serving wood burning appliances shall not 
be connected to flues serving gas appliances; said flues being 
located in a chimney. 


(4) Type of Venting System to Be Used. 
(a) Chimneys. Chimneys shall be used for venting the following 
types of appliances: 
1. Incinerators, except as provided in 248 CMR 5.32(4)(d)2 and 
5332010) (b)1< 
2. Appliances which may be converted to the use of solid or 
liquid fuels. 
(b) Type B Gas Vents. Listed gas appliances equipped with draft 
hoods ane other gas appliances listed for use with Type B gas vents 
may be connected to Type B gas vents, except as provided in 248 
CMR 5.32(4)(a), 5.32(4)(c) and 5.32(10)(a). 


(c) Type BW Gas Vents. Type BW gas vents shall be used with 
listed vented wall furnaces when the appliance is so listed. 
(d) Single Wall Metal Pipe (Type C). Single wall metal pipe may 
be used in accordance with 248 CMR 5.32(8) for venting the follow- 
ing: 
1. Gas appliances except as provided in 248CMR 5.32(4)(a) and 
5.32(4)(c). 
2. Incinerators used outdoors such as in open sheds, breeze- 
ways or carports as provided in 248 CMR 5.32(8)(c)3. 
(e) Type L Venting Systems. Type L venting systems may be 


used for venting appliances listed for use with Type L venting 
systems. 


(5) Outside Gas Vents and Chimneys. 
(a) Materials. Type B vents shall be used for outside vents with 
properly designed gas vent cap when used for venting gas appli- 
ances equipped with draft hoods. 
(b) Inspection Tee. Provisions shall be made for an inspection tee 
at the base of all vertical risers when Class B vents are used as 
chimneys. 


(6) Installation of Gas Vents and Vending Systems (when used as chim- 
neys). 
(a) Application. 
1. Type B or BW gas vent material is used for a chimney, it 
shall be installed in accordance with its listings and shall be run 
continuously from each applicance to the point of vent termi- 
nation. Type B and BW gas vent material shall not be used 
where flue gas temperatures exceeds 550°F. 
2. Type B and Type BW gas vents may be used for single or 
multiple story installation if so listed. 
3. A Type BW gas vent shall have a listed capacity not less 
than that of the listed vented wall furnace to which it is con- 
nected. 
4. A Type L venting system shall be installed in accordance 
with its listing and manufacturer's instructions. It will not be 
installed where the maximum sustained flue gas temperature 
exceeds 1,000°F. 
5. Vents and venting systems passing through roofs shall 
extend through the roof flashing, roof jack or roof thimble. 
(b) Gas Vent Termination. Type B and Type BW gas vents and 
Type L venting systems shall terminate in accordance with the 
following as appropriate: 
1. Type B and Type BW gas vents and Type L venting systems 
employing a listed cap or a listed roof assembly shall terminate 
in accordance with the terms of their respective listings and the 
manufacturer's instructions. 
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2. Type B and Type BW gas vents and Type L venting systems 
terminating other than in accordance with 248 CMR 5.32(6)(b)1 
shall extend at least 2 feet above the highest point where they 
pass through a roof of the building and at least 2 feet higher 
than any portion of a building within a horizontal distance of 10 
feet. (See Figure 1 in 248 CMR 5.32.) 
3. A gas vent and a venting system may be connected to a 
chimney terminating in accordance with 248 CMR 5.32(7)(b). 
4. A Type B gas vent shall terminate not less than 5 feet in 
vertical height above the highest connected appliance draft hood 
or flue collar. 
5. A Type BW gas vent serving a vented wall furnace shall 
terminate not less than 12 feet above the bottom of the furnace. 
6. Vents, except those listed sealed combustion system appli- 
ances (248 CMR 5.32(10)(a)) and mechanical draft systems (248 
CMR 5.32(10)(c)) extending through an outside wall, shall not 
terminate adjacent to the wall or below eaves or parapets. 
(c) Size of Gas Vents. 
1. Vents shall be sized and constructed in accordance with 
approved engineering methods. Reference may be made to 
Tables 1 through 6 in 248 CMR 5.38 (Appendix D), depending 
on the construction of the vent. As an alternate method for 
sizing an individual vent for a single appliance only, the effec- 
tive area of the vent connector and vent shall be not less than 
the area of the appliance draft hood outlet. As an alternate 
method for sizing a vent connected to more than one appliance, 
the effective area of the vent shall be not less than the area of 
the largest vent connector plus 50 percent of the areas of addi- 
tional draft hood outlets. 
2. A cap or roof assembly shall have a venting capacity not 
less than that of the gas vent to which it is attached. 
3. The sizing required in 248 CMR 5.32(6)(c) shall not apply to 
248 CMR 5.32(10). However, all installations made with sealed 
combustion system appliances and mechanical draft systems shall 
comply with 248 CMR 5.32(3)(a) and 5.32(10). 
(d) Gas Vents Serving Appliances on More than One Floor. When 
a common venting system using Type B gas vent is to be used for 
a chimney in multiple story locations, the Type B vent material 
shall be installed in accordance with the manufacturer's engineered 
plan and it shall be run continuously from each gas appliance to the 
point of vent termination. This does not rule out using Type B 
vent in conjunction with single wall when a masonry chimney is 
used. 
(e) Support of Gas Vents. All portions of gas vents shall be 
Banveatate supported for the design and weight of the materials 
employed. Listed gas vents shall be supported and spaced in 
accordance with their listings and the manufacturer's instructions. 
(f) Marking. In those localities where solid and liquid fuels are 
used extensively, gas vents shall be plainly and permanently identi- 
fied by a label reading: 

"This gas vent for appliances which burn gas only. Do not 
connect to incinerators or solid or liquid fuel burning appli- 
ances." 

This label shall be attached to the wall or ceiling at a point near 
where the gas vent connector enters the wall, ceiling or chimney. 

The authority having jurisdiction shall determine whether their 
area constitutes such a locality. 


(7) Masonry, Metal and Factory-Built Chimneys. 
(a) Listing or Construction. 
1. Factory-built chimneys shall be installed in accordance with 
their listings and the manufacturer's instructions. 
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2. Masonry or metal chimneys shall be built and installed in 
accordance with nationally recognized building codes or stan- 
dards, and the requirements of the local authority having juris- 
diction. 


* Article X of the National Building Code for the American Insurance Associa- 
tion, 85 John Street, New York, New York 10038, or the Standard for Chim- 
neys, Fireplaces and Venting Systems NFPA No. 211 of the National Fire Pro- 
tection Association, 470 Atlantic Avenue, Boston, Massachusetts 02210 are among 
such nationally recognized codes and standards. 
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(8) 
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(b) Termination. 
1. Chimneys shall extend at least 3 feet above the highest point 
where they pass through a roof of a building and at least 2 feet 
higher than any portion of a building within a horizontal dis- 
tance of 10 feet. (See Figure in 248 CMR 5.32.) 
2. Chimneys shall extend at least 5 feet above the highest 
connected appliance draft hood outlet or flue collar. 


(c) Size of Chimneys. 
1. The effective area of chimney venting systems shall be in 


accordance with approved engineering methods. Reference may 
be made to Tables 3 and 6 in 248 CMR 5.38 (Appendix D). As 
an alternate method of sizing individual chimney venting systems 
for a single appliance only, the effective area of the connector 
and the chimney flue shall be not less than the area of the 
appliance draft hood outlet. As an alternate method for sizing a 
chimney connected to more than one appliance, the effective area 
of the chimney flue shall be not less than the area of the largest 
vent connector plus 50 percent of the area of additional draft 
hood outlets. 

2. When an incinerator is vented by a chimney serving other 
gas appliances, the gas input to the incinerator need not be 
included in calculating chimney flue size provided the chimney 
flue diameter is not less than 1 inch larger in equivalent diam- 
eter than the diameter of the incinerator flue outlet. 

3. The sizing provisions of 248 CMR 5.32(6)(c)1 shall not apply 
to 248 CMR 5.32(10). However, all mechanical draft systems 
shall comply with 248 CMR 5.32(3)(a) and 5.32(10)(c). 


(d) Inspection of Chimneys. 
1. Before connecting a vent connector to a chimney, the chim- 


ney passageway shall be examined to ascertain that it is clear 
and free of obstruction. 
2. Cleanouts shall be constructed so that they will remain 
tightly closed when not in use. Tee fittings used as cleanouts 
or condensate drains shall have tight-fitting caps to prevent 
entrance of air into the chimney at those points. 
3. When an existing masonry chimney is unlined and _ local 
experience indicates that vent gas condensate may be a problem, 
an approved liner or another vent shall be installed. When 
inspection reveals that an existing chimney is not safe for the 
intended application, it shall be rebuilt to conform to nationally 
recognized standards, relined with a suitable liner, or replaced 
with a gas vent or chimney suitable for the appliances to be 
attached. 
(e) Chimneys Serving Appliances Burning Other Fuels. An _ auto- 
matically controlled gas appliance connected to a chimney which also 
serves equipment for the combustion of solid or liquid fuel shall be 
equipped with a safety shutoff device. (See also 248 CMR 
5.32(9)(d)). 
(f) Support of Chimneys. All portions of chimneys shall be ade- 
quately supported for the design and weight of the materials em- 
ployed. Listed factory-built chimneys shall be supported and 
spaced in accordance with their listings and the manufacturer's 
instructions. 


Single-Wall (Type C) Metal Pipe (when used as a chimney). 
(a) Construction. Single-wall metal pipe shall be constructed of 
sheet copper not less than No. 24 B&S gauge, galvanized sheet 
steel not less than No. 20 galvanized sheet gauge, or other 
approved noncombustible corrosion-resistant material. 
(b) Termination. 
1. Single-wall metal pipe shall not terminate less than 5 feet in 
vertical height above the highest connected appliance draft hood 
outlet or flue collar. 
2. Single-wall metal pipe shall extend at least 2 feet above the 
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highest point where it passes through a roof of a building and 
at least 2 feet higher than any portion of a building within a 
horizontal distance of 10 feet. (See Figure 1 in 248 CMR 5.32.) 
(c) Installation with Appliances Permitted by 248 CMR 5.32 (4)(d). 
1. Single-wall me pipe sha e used only for runs directly 
from the space in which the appliance is located through the roof 
or exterior wall to the outer air. A pipe passing through a roof 
shall extend without interruption through roof flashing, roof jack 
or roof thimble. 
2. Single-wall metal pipe shall not originate in any unoccupied 
attic or concealed space, and shall not pass through any attic, 
inside wall, concealed space, or through any floor. 
3. Single-wall metal pipe used for venting incinerators shall be 
exposed and readily examinable for its full length and suitable 
clearances maintained (See Table 1 in 248 CMR 5.32.) 
4. Minimum clearances from single-wall metal pipe to combustible 
material shall be in accordance with Table 1 in 248 CMR 5.10. 
The clearance from single-wall metal pipe to combustible material 
may be reduced when the combustible material is protected as 
specified for vent connectors in Table 2 in 248 CMR 5.10. 
5. When a single-wall metal pipe passes through an exterior wall 
constructed of combustible material, it shall be guarded at the 
point of passage by a method described in 248 CMR 5.32(9)(o). 
6. When a single-wall metal pipe passes through a roof con- 
structed of combustible material, it shall be guarded at the point 
of passage by a method described in 248 CMR 5.32(9)(0), or by 
a noncombustible nonventilating thimble not less than 4 inches 
larger in diameter than the vent pipe and extending not less 
than 18 inches above and 6 inches below the roof with the annu- 
lar space open at the bottom and closed only at the top. 


TABLE 1. 


Clearances for Connectors 


Minimum Distance from Combustible Material 


Listed Type L 


Listed Type B Venting Connectors of 
Gas Vent System Other than Type B 
Appliance Material Material or Type L Material 
Listed appliances with 
draft hoods and appli- 
ances listed for use 
with Type B Gas Vents as listed as listed 6 inches 
Broilers and furnaces 
with listed gas conver- 
sion burner and with 
draft hood 6 inches 6 inches 9 inches 
Appliances listed for 
use with Type L vent- 
ing systems not permitted as listed 9 inches 
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TABLE 1. (continued) 


Clearances for Connectors 


Minimum Distance from Combustible Material 


Listed Type L 


Listed Type B Venting Connectors of 
Gas Vent System Other than Type B 
Appliance Material Material or Type L Material 
Residential Incinera- 
tors not permitted 9 inches 18 inches 
Unlisted appliances 
with draft hood not permitted 6 inches 9 inches 
Appliances other than 
those above not permitted 9 inches 18 inches 


(d) Size of Single-Wall Metal Pipe. 
i ge analoawvall metal pipe shall be sized and constructed in 
accordance with approved engineering methods. Reference may 
be made to Tables 2 and 5 in 248 CMR 5.38 (Appendix D). As 
an alternate method of sizing an individual pipe for a single 
appliance only, the effective area of the connector and the pipe 
shall be not less than the area of the appliance draft hood 
outlet. As an alternate method for sizing a pipe connected to 
more than one appliance, the effective area of the pipe shall be 
not less than the area of the largest connector plus 50 percent 
of the area of additional draft hood outlets. 
2. Any shaped single-wall metal pipe may be used, providing 
its equivalent effective area is equal to the effective area of the 
round pipe for which it is substituted and the minimum internal 
dimension or the pipe is not less than 2 inches. 
3. If used, a cap or a roof assembly shall have a venting 
capacity not less than that of the pipe to which it is attached. 

(e) Support of Single-Wall Metal Pipe. All portions of single-wall 

metal pipe sha e adequately supported for the design and weight 

of the material employed. 

(f) Marking. Single-wall metal pipe shall comply with the marking 

provisions of 248 CMR 5.32(6)(f). 


(9) Vent Connectors. 
(a) Appliances without Draft Hoods. Vent connectors used for 
conversion burners without draft hoods, incinerators and unlisted 
appliances, where permitted, without draft hoods, shall be con- 


structed of materials having resistance to corrosion and heat not 
less than that of No. 24 U.S. gauge galvanized steel. 


(b) Appliances with Draft Hoods. Vent connectors used for gas 
appliances having draft hoods and for listed conversion burners 
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having draft hoods shall be constructed of materials having resis- 
tance to corrosion and heat not less than that of No. 28 U.S. guage 
galvanized steel, except that Type B and Type L vent material may 
be used as the connector between the draft hood and the chimney. 


(c) Size of Vent Connector. 


1. Vent connectors for appliances with a single draft hood shall 
not be smaller than the size of the draft hood outlet and shall be 
equal to or greater than the size shown in Table 2 in 248 CMR 
5.32 for the allowable heat input. Reference may also be made 
to Tables 1, 2 and 3 in 248 CMR 5.38 (Appendix D), depending 


on the construction of the connector. 


2. For single appliances having more than one draft hood out- 
let, the manifold shall be constructed according to the instruc- 
tions of the appliance manufacturer. If there are no instructons, 
the manifold shall be constructed in accordance with approved 
engineering methods. As a second alternate, the effective area 
of the manifold shall equal the combined areas of the draft hood 


outlets. 


3. When two or more gas appliances are connected to a common 
vent or chimney, each vent connector shall not be smaller than 
the size of the draft hood outlet of the appliance to which it is 
connected and shall be equal to or greater than the size shown 
in Table 2 in 248 CMR 5.32 for the allowable heat input. Refer- 
ence may also be made to Tables 4, 5, and 6 in 248 CMR 5.38 


(Appendix D). 


4. Each vent connector of a multiple venting system shall have 
the greatest possible rise consistent with the headroom available 
between the draft hood outlet and the points of its interconnec- 
tion to manifold or to common vent. Reference may be made to 


Tables 4, 5, and 6 in 248 CMR 5.38 (Appendix D). 


5. When the size of a connector is increased to overcome instal- 
lation limitations and obtain connector capacity equal to the 
appliance input, the size increase shall be made at the appliance 
draft hood outlet, and shall be continuous into a common vent or 
chimney. Reference should be made to Table 2 in 248 CMR 5.32. 
6. The effective area of the vent connector, when connected to 
one or more appliances requiring draft for operation, shall be 
obtained by the application of approved engineering methods to 


perform as specified in 248 CMR 5.32(3)(a). 


(d) Two or More Appliances Connected to a Single Vent. 
1. When two or more vent connectors enter a common gas vent, 


chimney, or single-wall metal pipe, the smaller connector should 
enter at the highest level consistent with the available headroom 


or clearance to combustible material. 


2. Two or more gas appliances may be vented through a common 
vent connector or manifold. The common vent connector or 
manifold shall be located at the highest level consistent with 
available headroom or clearance to combustible material, and the 
area of the common vent connector or manifold and all junction 
fittings shall not be less than the combined areas of the draft 
hood outlets or of the individual vent connectors. Reference 
may be made to Tables, 4, 5 and 6 in 248 CMR 5.38 (Appendix 


D}; 


3. A gas appliance and an appliance burning another fuel may 
be connected to one masonry chimney or Type L vent through 
separate openings or may be connected through a single opening 
if joined by a suitable fitting located as close as practical to the 
chimney. If two or more openings are provided in one masonry 
chimney or Type L vent, the appliance having the least input 
shall be connected at the highest point possible and its lowest 
point should be at least one inch above the top of any other 
vent connector. If the gas appliance is automatically controlled, 


it shall be equipped with a safety shutoff device. 


Vol. 11 - 222 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


5.32: 


9/30/80 


continued 


(e) Clearance. Minimum clearances from vent connectors to com- 
bustible material shall be in accordance with Table 1 in 248 CMR 
5.10. The clearances from vent connectors to combustible materials 
may be reduced when the combustible material is protected as 
specified for vent connectors in Table 2 in 248 CMR 5.10. 

When vent connectors must pass through walls or partitions of 
combustible material, a thimble shall be used and installed in accor- 
dance with one of the methods outlined in 248 CMR 5.32(9)(0o). 
(f) Avoid Unnecessary Bends. The vent connector shall be in- 
stalled so as to avoid excessive turns or other construction features 
which create unnecessary resistance to flow of gases. 

(g) Joints. Vent connectors shall be firmly attached to draft hood 
outlets or flue collars by sheet-metal screws or other approved 
means. 

Vent connectors using listed Type B of Type L gas vent material 
shall be securely assembled using the method shown in the manufac- 
turer's instructions. 

Joint of other than listed gas vent material shall be securely 
fastened by sheet-metal screws or other approved methods. 

(h) Pitch. Vent connectors shall be installed without any down- 
ward pitch from the appliance and without any dips or sags. 

Vent connectors attached directly to side outlet draft hoods, 
such as on a floor furnace, shall be pitched upward from the appli- 
ances at least 1/4 inch per foot. 

(i) Length. The horizontal run of the vent connector shall be as 
short and direct as possible, and the appliance shall be located as 
near the gas vent or chimney as practicable. The maximum length 
of a single-wall vent connector, venting one appliance, shall not 
exceed 75 percent of the height of the gas vent or chimney. The 
maximum length of a Type B double-wall vent connector, venting 
one appliance, shall not exceed 100 percent of the height of the gas 
vent. 

(j) Support. Vent connectors shall be adequately supported for 
the design and weight of the materials employed to maintain proper 
clearances, to prevent damage, and to prevent separation of the 
joints. 

(k) Location. When the vent connectors used for an appliance 
having a draft hood must be located in or pass through a crawl 
space of other area difficult of access which may be cold, that 
portion of the vent connector shall be of listed double-wall Type B 
gas vent material or material having equivalent insulation qualities. 
Single-wall metal pipe used as a vent connector shall not pass 
through any floor or ceiling. 

(1) Chimney Connection. In entering a passageway in a masonry 
or metal chimney, the vent connector shall be installed above the 
extreme bottom to avoid stoppage. Means shall be employed which 
will prevent the vent connector from entering so far as to restrict 
the space between its end and the opposite wall of the chimney. A 
thimble or slip joint may be used to facilitate removal of the con- 
nector. The vent connector shall be firmly attached to or inserted 
into the thimble or slip joint to prevent the vent connector from 
falling out. 

(m) Fireplace. The vent connector shall not be connected to a 
chimney flue serving a fireplace unless the fireplace opening is 
permanently sealed. 

1. When the vent connector enters the chimney above the 

damper location, the damper will be locked closed. 

2. When the vent connector enters the chimney below the dam- 

per location, the damper will be locked open or removed. 

(n) Manually Operated Dampers. A manually operated damper shall 
not be placed in the vent connector from any gas utilization equip- 
ment, except in a connector serving a listed gas-fired incinerator 
when recommended by the incinerator manufacturer and installed in 
accordance with the instructions accompanying the incinerator. 
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Fixed baffles are not classified as manually operated dampers. 


(0) Vent Damper Devices. 
1. Listed anaat and electrically oprated automatic vent damper 


devices that have been approved by the Board of State Examiners 
of Plumbers and Gas Fitters may be installed only by persons 
who have obtained certification by the Board of State Examiners 
of Plumbers and Gas Fitters as an Automatic Gas Vent Damper 
Installed. 
2. The use of thermally and electrically operated vent damper 
devices are restricted to AGA listed appliances equipped with 
draft hoods. They are not approved for installation of use with 
unlisted appliances, barometric dampers, forced or induced draft 
fans or conversion installations. Their use is restricted to utility 
gas. Refer to (ANSI) American National Standards for electrically 
and thermally operated vent damper devices. 221.66 - 221.68 
latest revised standards. 

(p) Use of Thimbles. 
1. Vent connectors made of single-wall pipe shall not pass 
through any combustible walls unless they are guarded at the 
point of passage by ventilated metal thimbles not smaller than 
the following: 

For listed gas appliances equipped with draft hoods and gas 
appliances listed for use with Type B gas vents, except incin- 
erators — 4 inches larger in diameter than the vent connector, 
unless there is a run of not less than 6 feet of vent connector 
in the open, between the draft hood outlet and the thimble, in 
which case the thimble may be 2 inches larger in diameter than 
the vent connector. 

For unlisted gas appliances having draft hoods — 6 inches 
larger in diameter than the vent connector. 

For incinerators and all other appliances — 12 inches larger 

in diameter than the vent connector. 
2. In lieu of thimble protection, all combustible material in the 
wall shall be cut away from the vent connector a sufficient 
distance to provide the specified clearance from such vent con- 
nector to combustible material. Any material used to close up 
such opening shall be noncombustible. 


TABLE 2. 


Allowable Input to Vent Connectors* 
Before Interconnection 


Vent Connector Maximum Appliance Input 
Diameter In BTU Per Hour 

a 40,000 

4" 75,000 

= 110,000 

ig 160,000 

a 220,000 

8" 290 ,000 

9" and above 6,000 Btu/sq. in. of 
cross-sectional 
area 


* Vent connector diameters for central heating appliances may be smaller than 
the above allowances but shall not be smaller than the size of the draft hood 
outlet. 
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(a) 


Special Venting Arrangements. 

Bphances With Sealed Combustion Systems. 
1. The provisions of draft hoods as shown in 248 CMR 5.03 and 
248 CMR 5.32(4) through 5.32(9), inclusive, do not apply to 
listed appliances having sealed combustion systems constructed 
and installed so that all air for combustion is derived from the 
outside atmosphere and all flue gases are discharged to the 
outside atmosphere. Such appliances, having integral venting, 
shall be considered as being properly vented when they are 
installed in accordance with their listing, the manufacturer's 
instructions and 248 CMR 5.32(10)(a)2. 
2. Vent terminals of sealed combustion system appliances shall 
be located not less than eighteen inches from any building open- 
ing unless the instruction sheets from the manufacturer provide 
for less but, in no case, shall they be installed less than nine 
inches from any building opening. A sealed combustion system 
appliance may be installed in a building opening, such as a 
window. The bottom of the vent terminal and the air intake 
shall be located at least 12 inches above grade. 


(b) Appliances With Integral Vents. 
1. Appliances incorporating integral venting means shall be 


( 


Cc) 


considered properly vented when installed in accordance with 
their listings and the manufacturer's instruction. ‘ 
2. Vent terminals of appliances using natural draft venting shall 
be located not less than 9 inches from any opening through 
which combustion products could enter the building. Vent 
terminals of appliances using forced draft venting shall be loca- 
ted not less than 12 inches in any opening through which com- 
bustion products could enter the building. 


Mechanical Draft Systems. 
1. Appliances, except incinerators, requiring venting may also 


be vented by means of mechanical draft systems of either forced 
or induced draft design. 

2. Forced draft systems, and all portions of induced draft 
systems under positive pressure during operation shall be de- 
signed and installed so as to be gas tight or as to prevent 
leakage of combustion products into a building. 

3. Vent connectors serving gas appliances vented by natural 
draft shall not be connected into any portion of a mechanical 
draft system operating under positive pressure. 

4. When a mechanical draft system is employed, provision shall 
be made to prevent the flow of gas to the main burners when 
the draft system is not performing so as to satisfy the operating 
requirements of the appliance for safe performance. 

5. The exit terminals of mechanical draft systems shall be 
located not less than 12 inches from any opening through which 
combustion products could enter the building, not less than 2 
feet from an adjacent building, and not less than 7 feet above 
grade when located adjacent to public walkways. 


(d) Ventilating Hoods and Exhaust Systems.* 
1. Ventilating hoods and exhaust systems may be used to vent 


gas-burning appliances installed in commercial applications. 
2. When automatically operated appliances, such as water heat- 
ers, are vented through natural draft ventilatng hoods, dampers 


* Information on the construction and installation of ventilating hoods may be 
obtained from NFPA No. 96, Standard on Vapor Removal from Cooking. Equip- 
ment, available from the National Fire Protection Association, 470 Atlantic Ave- 
nue, Boston, Mass. 02210. 
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shall not be installed in the ventilating system. When the venti- 
lating hood or exhaust system is equipped with power means of 
exhaust, the appliance control system shall be interlocked so as 
to permit appliance operation only when the power means of 
exhaust is in operation, except as provided in 248 CMR 
5.32(2)(g). 

3. When in-line gas valves are used for fire protection in 
conjunction with a ventilating hood or exhaust system, their 
installation will conform to the regulations found in 248 CMR 
5.24. 


5:33: Procedures to Be Followed to Place an Appliance in Operation 


(1) 


9/30/80 


Adjusting the Burner Input. 
(a) Burner Input. Each burner shall be adjusted to its proper 


input in accordance with the manufacturer's instructions. Over- 
rating of burners is prohibited. 

(b) High Altitude. Input ratings of gas appliances are based on 
sea level operation and need not be changed for operation up to 
2,000 feet elevation. For operation at elevations above 2,000 feet, 
input ratings should be reduced at the rate of 4 percent for each 
1,000 feet above sea level. 


(c) Checking Burner Input. 
is Checkin Burner Input Using a Meter. To check Btu input 
rate, the test hand on the meter should be timed for at least one 
revolution and the input determined from this timing. Test dials 
are generally marked 1/2, 1, 2 or 5 cubic feet per revolution 
depending upon the size of the meter. Instructions for convert- 
ing the test hand readings to cubic feet per hour are given in 
Table 1 in 248 CMR 5.33. 
2. Checking Burner Input Not Using a Meter. The fixed orifice 
size for aac burner may be determined in accordance with Table 
1 in 248 CMR 5.02 for utility gases and Table 2 in 248 CMR 5.02 
for undiluted liquefied petroleum gases in 248 CMR 5.37 (Appen- 
die), 

(d) Adjusting Input. The input rate shall be adjusted to the 

required rate by changing a fixed orifice size, changing the adjust- 

ment of an adjustable orifice, or by readjustment of the gas pres- 

sure regulator outlet pressure (when a regulator is provided) 

within limitations authorized by the serving gas supplier. 
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TABLE 1. 


Gas Input to Burner in Cubic Feet Per Hour 


Size of Test Meter Dial 


Seconds One-Half One Two Five 
For One Gu sckts Gucskt: Cumerkt: GOSLEC. 
Revolution Cubic Feet Per Hour 
10 180 360 720 1800 
11 164 327 655 1636 
12 150 300 600 1500 
1B) 138 277 555 1385 
14 129 257 514 1286 
15 120 240 480 1200 
16 112 225 450 125 
ay, 106 212 424 1059 
18 100 200 400 1000 
19 95 189 379 947 
20 90 180 360 900 
zh 86 WAL 343 857 
22 82 164 327 818 
2 78 157 313 783 
24 75 150 300 750 
25 72 144 288 720 
26 69 138 rae AT 692 
a7 67 133 267 667 
28 64 129 257 643 
29 62 124 248 621 
30 60 120 240 600 
31 58 116 252 581 
32 56 113 225: 563 
33 55 109 218 545 
34 53 106 212 529 
35 oy | 103 206 514 
36 50 100 200 500 
37 49 97 195 486 
38 47 95 189 474 
39 46 92 185 462 
40 45 90 180 450 
41 44 88 176 440 
42 43 86 172 430 
43 42 84 167 420 
44 41 82 164 410 
45 40 80 160 400 
46 39 78 157 391 
47 38 77 153 383 
48 37 75 150 Sy as 
49 Wi 73 147 367 
50 36 72 144 360 
51 35 71 141 353 
52 35 69 138 346 
53 34 68 136 340 
54 33 67 133 333 
55 33 65 131 327 
56 32 64 129 321 
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TABLE 1. (continued) 


Gas Input to Burner in Cubic Feet Per Hour 


Size of Test Meter Dial 


Seconds One-Half One Two Five 
For One Gwent. Cut Ets Cus Ft, CushFt; 
Revolution Cubic Feet Per Hour 
57 32 63 126 316 
58 31 62 124 310 
59 30 61 122 305 
60 30 60 120 300 
62 29 58 116 290 
64 29 56 112 281 
66 29 54 109 273 
68 28 53 106 265 
70 26 51 103 257 
72 a 50 100 250 
74 24 48 97 243 
76 24 47 95 237 
78 23 46 92 231 
80 22 45 90 225 
82 22 44 88 220 
84 21 43 86 214 
86 21 42 84 209 
88 20 41 82 205 
90 20 40 80 200 
94 19 38 76 192 
98 18 37 74 184 
100 18 36 72 180 
104 17 35 69 173 
108 17 33 67 167 
112 16 32 64 161 
116 15 31 62 155 
120 15 30 60 150 
130 14 28 55 138 
140 13 26 Si 129 
150 12 24 48 120 
160 11 22 45 112 
170 11 21 42 106 
180 10 20 40 100 


Note: To convert to Btu per hour multiply by the Btu heating value of the gas used. 


(2) Primary Air Adjustment. The primary air for injection (Bunsen) 
type burners sha e adjusted for proper flame characteristics in 
accordance with the manufacturer's instructions. Normally the primary 
air adjustment should first be set to give a soft blue flame having 
luminous tips and then increased to a point where the yellow tips just 
disappear. If the burner cannot be adjusted as above, consult the 
manufacturer or serving gas supplier. After setting the primary air, 
the adjustment means shall be secured in position. 


9/30/80 Vol. 11 - 228 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


Bios: 


S.04: 


9/30/80 


continued 


(3) Safety Shutoff Devices. When a safety shut off device is pro- 
vided, it shall be checked on initial light-off for proper operation and 
adjustment in accordance with the manufacturer's instructions. If the 
device does not function properly to turn off the gas supply in the 


event of pilot outage, it shall be properly serviced or replaced with 
new equipment. 


(4) Automatic Ignition. Appliances equipped with means for automatic 
ignition, such as used with domestic gas range top burners, shall be 
checked to assure proper operation. If necessary, proper adjustments 
shall be made. 


(5) Protective Devices. All protective devices shall be listed. Those 
furnished with the appliance, such as a limit control, fan control to 
blower, temperature and pressure relief valve, low water cutoff device 
and manual operating features, etc. shall be checked to assure proper 
operation. 


(6) Checking the Draft. Vent connected appliances shall be operated 
for a few minutes and checked to see that the products of combustion 
are going up the chimney or gas vent properly by passing a lighted 
match or taper around the edge of the relief opening of the draft 
hood. If the chimney or gas vent is drawing properly, the match 
flame will be drawn into the draft hood. If not, the products of 
combustion will tend to extinguish the flame. If the products of 
combustion are escaping from the relief opening of the draft hood, the 
appliance shall not be operated until proper adjustments or repairs are 
made to assure adequate draft through the chimney or gas vent. 


(7) Instructions to the Consumer. 
(a) Instruct Consumer. The consumer’ should be thoroughly 
instructed, by demonstration, how to operate the appliance properly 
and safely before it is left in operation. 


(b) Operating Instructions. Operating instructions shall be left 
with the consumer or in a prominent position near the appliance. 


(8) Notification of Completion. The gas inspector shall be notified by 
the installer, in compliance with the local ordinance or bylaw require- 
ments, that the installation has been completed. 


Definitions 


Air Conditioning. The treatment of air so as to control simultaneously 
its temperature, humidity, cleanliness and distribution to meet the 
requirements of a conditioned space. 


Air Mixer. That portion of an injection (Bunsen) type burner into 
which the primary air is introduced. 


Air Shutter. An adjustable device for varying the size of the primary 
air inlet or inlets. 


Appliance. A gas appliance is any device which utilizes gas fuel to 
paadnGe light, heat or power. 


Appliance -- Automatically Controlled. Appliances equipped with an 
automatic pilot and other automatic devices which: 
(a) Accomplish complete turn-on and shutoff of the gas to the main 
burner or burners. 
(b) Graduate the gas supply to the burner or burners, but do not 
effect complete shutoff of the gas. 


Appliance Flue. The flue passages within the appliance. 
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Approved. The word "approved" as used in this standard means 
acceptable to the authority having jurisdiction. 


Automatic Gas Shutoff Device. A device constructed so that the 
attainment of a water temperature in a hot water supply system in 
excess of some predetermined limit acts in such a way as to cause the 
gas to the system to be shut off. 


Automatic Gas Shutoff Valve. A valve used in conjunction with an 
automatic gas shutoff device to shut off the gas supply to a gas-fired 
water heating system. It may be constructed integrally with the 
shutoff device, or be a separate assembly. 


Automatic Ignition. Automatic ignition shall be interpreted as a means 
which ar for ignition of the gas at a burner when the gas burner 


valve controlling the gas to that burner is turned on, and will effect 
reignition if the flames on the burner have been extinguished by 
means other than closing the gas burner valve. 


Automatic Pilot. Consists of an automatic pilot device and pilot burner 
securely assembled in fixed functional relationship. 


Automatic Pilot Device. A device employed with gas-burning equipment 
which will either automatically shut off the gas supply to the burner 
(s) being served or automatically actuate electrically or otherwise a 
gas shutoff device when the pilot flame is extinguished. The pilot 
burner may or may not be constructed integrally with the device. 


Automatic Pilot Device, Complete Shutoff Type. An automatic pilot 
device for shutting off automatically the gas supply to the main burner 
and pilot in event of pilot or gas failure. 


Baffle. An object placed in an appliance to change the direction of, 
or retard the flow or air, air-gas mixtures, or flue gases. 


Boiler. A_ self-contained, gas-burning appliance for supplying hot 
water or low-pressure steam primarily intended for domestic and com- 
mercial space heating application. 


Branch Line. Gas piping which conveys gas from a supply line to the 
appliance. 


Broiler. A general term including broilers, salamanders, barbecues, 
and other devices cooking primarily by radiated heat, excepting toast- 
ers. 


BTU. Abbreviation for British Thermal Unit which is the quantity of 
heat required to raise the temperature of one pound of water one 
degree Fahrenheit. 


Built-In Domestic Cooking Unit. (See Range, Built-In Domestic Cook- 
ing Unit.) 
Bungalow (Utility) Type Domestic Gas Range. (See Range, Domestic 
Bungalow. 


Burner. A device for the final conveyance of the gas, or a mixture of 
gas and air, to the combustion zone. 
(a) Injection (Bunsen) Type Burner. A burner’ employing the 
energy of a jet of gas to inject air for combustion into the burner 
and mix it with the gas. 
(b) Atmospheric Injection Type Burner. A burner in which the 
air at atmospheric pressure is injected into the burner by a jet of 
gas. 
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(c) Luminous or Yellow Flame Burner. A burner in which secon- 
dary air only is depended on for the combustion of the gas. 

(d) Power Burner. A burner in which either gas or air or both 
are supplied at pressures exceeding, for gas, the line pressure, 
and for air, atmospheric pressure; this added pressure being 
applied at the burner. 


(e) Premixing Burner. A power burner in which all or nearly all 


of the air for combustion is mixed with the gas as primary air. 
(f) Pressure Burner. A burner which is supplied with an air-gas 
mixture under pressure (usually from 0.5 to 14 inches of water and 
occasionally higher). 


Central Heating Gas Appliance. A vented gas-fired appliance compris- 
ing the following classes as defined herein; boiler, central furnace, 
floor furance, or vented wall furnace. 


Chimney. A vertical shaft enclosing one or more flues for conveying 
flue gases to the outside atmosphere. 
(a) Factory-Built Chimneys. Chimneys that are factory made, 
listed by a nationally recognized testing agency, for venting gas 
appliances, gas incinerators, and solid or liquid fuel burning appli- 
ances. 
(b) Masonry Chimneys. Field-constructed chimneys built in accor- 
dance with pico codes or standards. 
(c) Metal Chimneys. Chimneys made of metal of adequate thick- 
ness, galvanized or painted unless suitably corrosion-resistant, 
properly welded or riveted and built in accordance with nationally 
recognized codes or standards. 


Closed Water Piping System. A system of water piping where a check 
valve or other device prevents the free return of water or steam to 
the water main. 


Clothes Dryer. A device used to dry wet laundry by means of heat 
derived from the combustion of fuel gas. 
(a) Type 1. Factory-built package, multiple produced. Primarily 
used in family living environment. May or may not be coin-opera- 
ted for public use. Usually the smallest unit physically and in 
function output. 
(b) Type 2. Factory-built package, multiple produced. Used in 
business wl irect intercourse of the function with the public. 
May or may not be operated by public or hired attendant. May or 
may not be coinoperated. Not designed for use in individual family 
living environment. May be small, medium or large in relative size. 


Combination Range. (See Range, Dual Oven Combination Type. ) 


Combustible Material. As pertaining to materials adjacent to or in 
contact with heat producing appliances, vent connectors, gas vents, 
chimneys, steam and hot water pipes, and warm air ducts, shall mean 
materials made of or surfaced with wood, compressed paper, plant 
fibers or other materials that will ignite and burn. Such material shall 
be considered combustible even though flame-proofed, fire retardant 
treated, or plastered. 


Combustion. Combustion, as used herein, refers to the rapid oxida- 
tion of fuel gases accompanied by the production of heat, or heat and 
light. Complete combustion of a fuel is possible only in the presence 
of an adequate supply of oxygen. 


Combustion Chamber. The portion of an appliance within which com- 
ustion occurs. 
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Combustion Products. Constituents resulting from the combustion of a 
fuel with the oxygen of the air, including the inerts but excluding 
excess air. 


Commercial Baking and Roasting Oven. An oven that can be moved 
from place to place as a unit. It may be composed of one or more 
sections or units and may be of the following types: . 
(a) Cabinet Oven. A stationary deck oven having more than one 
deck heated by a single burner or group of burners. 
(b) Sectional Oven. A single stationary deck oven or one com- 
posed of one or more independently heated stationary decks. 
(c) Reel-Type Oven. A_ single oven employing trays that are 
moved by mechanical means. 


Concealed Gas Piping. Gas piping, which, when in place in the fin- 
ished building, would require removal of permanent construction to 
gain access to the piping. 


Condensate -- (Condensation). The liquid which separates from a gas 
including flue gas) due to a reduction in temperature. 

Controls. Devices designed to regulate the gas, air, water or electri- 
cal supply to a gas appliance. These may be manual or automatic. 


Control Cock. A cock used in piping to control the gas supply to any 
section of a system of piping or to an appliance. 


Conversion Burner. A burner designed to supply gaseous fuel to an 
appliance originally designed to utilize another fuel. 
(a) Firing Door Type. A conversion burner designed specifically 
for boiler or furnace firing door installation. 
(b) Inshot Type. A conversion burner normally designed for 
boiler or furnace as pit installation and fired in a horizontal posi- 
tion. 
(c) Upshot Type. A conversion burner normally designed for 
boiler or furnace ash pit installation and fired in a vertical position 
at approximately grate level. 


Counter Appliances, Gas. Appliances such as gas operated coffee 
brewers aoe coffee urns and any appurtenant water heating equip- 
ment, food and dish warmers, hot water immersion sterilizers, hot 
plates and griddles, and waffle bakers. 


Cubic Foot (Cu. Ft.) of Gas. The amount of gas which would occupy 
1 cubic foot when at a temperature of 60F, saturated with water vapor 
and under a pressure equivalent to that of 30 inches of mercury. 


Deep Fat Fryer, Hotel and Restaurant. An appliance including a 
Each vessel in which oils or fats are placed to such a depth that 
the cooking food is essentially supported by displacement of the cook- 
ing fluid or a perforated container immersed in the cooking fluid 


rather than by the bottom of the vessel, designed primarily for use in 
hotels, restaurants, clubs and similar institutions. 


Demand. The maximum amount of gas required per unit ot time, 
usually expressed in cubic feet per hour, or Btu per hour, required 
for the operation of the appliance or appliances supplied. 


Dilution Air. Air which enters a draft hood or draft regulator and 
mixes with the flue gases. 


Direct-Fired Oven. A direct-fired oven is one in which the flue gases 


flow through the oven compartment. 
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Diversity Factor. Ratio of the maximum probable demand to the maxi- 
mum possible demand. 


Double Oven Type Combination Gas Range. A domestic range which 
as an oven and top section utilizing solid or liquid fuel and another 
oven and top section which uses gaseous fuels. 


Draft Hood. A device built into an appliance, or made a part of the 
vent connector from an appliance, which is designed to (a) Assure 
the ready escape of the flue gases in the event of no draft, back 
draft or stoppage beyond the draft hood; (b) Prevent a back draft 
from entering the appliance; and (c) Neutralize the effect of stack 
action of the chimney or gas vent upon the operation of the appliance. 


Draft Regulator. A device which functions to maintain a desired draft 
in the appliance by automatically reducing the draft to the desired 
value. 


Drip. The container placed at a low point in a system of piping to 
collect condensate and from which it may be removed. 


Dry Gas. A gas having a moisture and hydrocarbon dew point below 
any normal temperature to which the gas piping is exposed. 


Dual Oven Combination Range. (See Range, Dual Oven Combination 
Type.) 


Duct Furnace. A furnace normally installed in distribution ducts of 


air conditioning systems to supply warm air for heating. This defini- 
tion shall apply only to an appliance which depends for air circulation 
on a blower not furnished as part of the furnace. 


Excess Air. Air which passes through the combustion chamber and 
the appliance flues in excess of that which is theoretically required for 
complete combustion. 


Exposed Piping. Gas piping which will be in view in the finished 
structure. 


Flames. 
(a) Yellow, luminous or Non-Bunsen. The flame produced by 
burning gas without any premixing of air with the gas. 
(b) Bunsen. The flame produced by premixing some of the air 
required for combustion with the gas before it reaches the burner 
ports or point of ignition. 


Floor Furnace. A completely self-contained unit furnace suspended 
from the floor of the space being heated, taking air for combustion 
from outside this space, and with means for observing flames and 
lighting the appliance from such space. 
(a) Gravity Type Floor Furnace. A floor furnace depending 
primarily upon circulation of air by gravity. This classification 
shall also include floor furnaces equipped with booster type fans 
which do not materially restrict free circulation of air by gravity 
flow when such fans are not in operation. 


(b) Fan Types Floor Furnace. A floor furnace equipped with a 
fan which provides the primary means for circulation of air. 
Flue Collar. That portion of an appliance designed for the attachment 
of the draft hood or vent connector. 
Flue Exhauster. A device installed in and made part of the vent 
which will provide a positive induced draft. 
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Flue Gases. Products of combustion plus excess air in appliance flues 
or heat exchangers (before the draft hood or draft regulator). 


Fuel Gas. Gas used for heating, lighting, power and similar pur- 
poses. 


Furnace-Central Furnace. A self-contained, gas-burning appliance for 
heating air by transfer of heat of combustion through metal to the air, 
and designed to supply heated air through ducts to spaces remote from 
or adjacent to the appliance location. 
(a) Gravity Type Central Furnace. A central furnace depending 
primarily on circulation of air by gravity. 
(b) Gravity Type Central Furnace With Integral Fan. A central 
furnace equipped with a fan or blower as an integral part of its 
construction and operable on gravity systems only. The fan or 
blower is to be used only to overcome the internal resistance to air 
flow. 
(c) Gravity Type Central Furnace with Booster Fan. A central 
furnace canna with a booster fan which does not materially 
restrict free circulation of air by gravity flow when such fans are 
not in operation. 
(d) Forced Air Type Central Furnace. A central furnace equipped 
with a fan or blower which provides the primary means for circula- 
tion of air. 
1. Horizontal Type Central Furnace. A furnace designed for 
low headroom installation with air flow through the appliance 
essentially in a horizontal path. 
2. Upflow Type Central Furnace. A furnace designed with air 
flow eaaeh teil in a vertical path, discharging air at or near the 
top of the furnace. 
3. Downflow Type Central Furnace. A furnace designed with 
air flow Saearialla in a vertical path, discharging air at or near 
the bottom of the furnace. 


Garage, Residential. A building or room in which not more than three 
self-propelled passenger vehicles are or may be stored, and which will 


not normally be used for other than minor service or repair operations 
on such stored vehicles. 


Gas Hose. A gas conduit which depends for tightness on joint pack- 
ing, or on any wall structure other than that formed by a continuous 
one-piece metal tubing member. 


Gas Piping System. Piping from the meter or service regulator when a 
meter is not provided to an appliance or appliances. 


Gas Vents. Factory-built vent piping and vent fittings listed by a 
nationally recognized testing agency, that are assembled and used in 
accordance with the terms of their listings, for conveying flue gases to 
the outside atmosphere. 
(a) Type B Gas Vents: Factory made gas vents listed by a nation- 
ally recognized testing agency for venting listed or approved appli- 
ances equipped to burn only gas. (Double wall or single wall 
abestos-cement). 
(b) Type B-W Gas Vents: Factory made gas vents listed by a 
padaaaie recognized testing agency for venting listed or approved 
gas-fired vented recessed heaters. 
(c) Type C Gas Vents: Vents constructed of sheet cooper not 
less then No. 24 U.S. Standard gauge or galvanized iron of not 
less than No. 20 U.S. Standard gauge, or other approved non- 
combustible corrosion-resistant material. 
(d) Type L Venting System. A venting system composed of listed 
factory-built components assembled in accordance with the terms of 
listing for venting appliances listed for use with Type L venting 
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systems. They may be used also where Type B gas vents are 
permitted. 


Gravity. (See Specific Gravity.) 


Heating Value (Total). The number of British Thermal Units produced 
y the combustion at constant pressure of | cubic foot of gas when the 
products of combustion are cooled to the initial temperature of the gas 
and air, when the water vapor formed during combustion is condensed, 
and when all the necessary corrections have been applied. 


Hot Plate. A gas-burning appliance consisting of one or more open- 
top type burners mounted on short legs or a base. 


Hotel and Restaurant Range. A self-contained gas range providing for 
cooking, roasting, baking or broiling, or any combination of these 
functions, and not designed specifically for domestic use. 


Incinerator, Domestic Gas-Fired. A domestic appliance used to reduce 
combustible refuse material to ashes and which is manufactured, sold 


and installed as a complete unit. 


Indirect Oven. An indirect oven is one in which the flue gases do not 
flow through the oven compartment. 


Individual Main Burner Valve. A valve which controls the gas supply 
to an individual main burner. 


Industrial Gas Boiler. A gas appliance designed primarily to furnish 
steam for use in some process the nature of which is industrial or 
commercial, as distinguished from central heating. This definition, 
therefore, does not apply to any boiler covered by the American 
Standard Approval Requirements for Central Heating Gas Appliances. 


Infrared Radiant Heater. A heater which directs a substantial amount 
of its energy output in the form of infrared radiant energy into the 
area to be heated. Such heaters may be of either the vented or 
unvented type. 


Investigator of Plumbers and Gas Fitters. A person employed by the 
Commonwealth of Massachusetts in the Board of State Examiners of 
Plumbers and Gas Fitters who shall, under the direction and super- 
vision of the Executive Secretary to the Board, investigate plumbing 
and gas fitting complaints; plumber and gas fitter applications for 
licenses and permits; inspect plumbing and gas fitting work in state 
owned and occupied buildings; assist local plumbing and gas inspectors; 
assist in examination work for licensure or plumbers and gas fitters; 
interpret the provisions of Chapter 142 of the General Laws and the 
State Plumbing and Fuel Gas Codes; and perform related duties as 
directed by the Executive Secretary. 


Joint, Adhesive. A joint made in plastic piping by the use of an 
adhesive substance which forms a continuous bond between the mating 
surfaces without dissolving either one of them. 


Joint, Heat Fusion. A joint made in thermoplastic piping by heating 
the parts sufficiently to permit fusion of the materials when the parts 
are pressed together. 


Joint, Solvent Cement. A joint made in thermoplastic piping by the 


use of a solvent or solvent cement which forms a continuous bond 
between the mating surfaces. 
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Kettle, Gas-Fired. An appliance with a cooking chamber which is 
heated either by a steam jacket in which steam is generated by gas 
heat or by direct gas heat applied to the cooking chamber. 


Labeled. Equipment or materials to which has been attached a label of 
a nationally recognized testing laboratory that maintains periodic in- 
spection of production of labeled equipment or materials and by whose 
labeling is indicated compliance with nationally recognized standards or 
the conduct of tests to determine suitable usage in a specified manner. 


Laundry Stove. A gas-burning appliance consisting of one or more 
open-top burners mounted on high legs or having a cabinet base. 


Limit Control. A device responsive to changes in pressure or tempera- 
ture or liquid level for turning on, shutting off, or throttling the gas 
supply to an appliance. 


Listed Appliance or Accessory. (See 248 CMR 5.03(1).) 


Main Burner. A device or group of devices essentially forming an 
integral unit for the final conveyance of gas or a mixture of gas and 
air to the combustion zone, and on which combustion takes place to 
accomplish the function for which the appliance is designed. 


Main Burner Control Valve. A valve which controls the gas supply to 


the main burner manifold. 


Manifold, Gas. The conduit of an appliance which supplies gas to the 


individual burners. 


Manual Main Shutoff Valve. A manually operated valve or cock in the 
gas line for the purpose of completely turning on or shutting off the 
gas supply to the appliance except to pilot or pilots which are provid- 
ed with independent shutoff valves. 


Measured Gas. Gas which has passed through and the volume of 
which has been measured by a meter, or gas which has been otherwise 
measured such as by liquid volume or weight. 


Meter. An instrument installed to measure the volume of gas delivered 


through it. 


Meter Set Assembly. The piping and fittings installed by the serving 
gas supplier to connect the inlet side of the meter to the gas service 


and to connect the outlet side of the meter to the customer's house or 
yard piping. 


Mixer. The combination of mixerhead, mixer throat and mixer tube. 
(a) Mixer Head. That portion of an injection (Bunsen) type 
burner, usually enlarged, into which primary air flows to mix with 
the gas stream. 

(b) Mixer Throat. The portion of the mixer which has the small 
est cross-sectional area and which lies between the mixer head and 
the mixer tube. 

(c) Mixer Tube. The portion of the mixer which lies between the 
throat and the burner head. 


Mixer Face. The air inlet end of the mixer head. 
Orifice. The opening in a cap, spud or other device whereby the flow 


of gas is limited and through which the gas is discharged to the 
burner. 
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Orifice Cap (Hood). A movable fitting having an orifice which permits 
adjustment of the flow of gas by the changing of its position with 
respect to a fixed needle or other device. 


Orifice Spud. A removable plug or cap containing an orifice and 
which permits adjustment of the flow of gas either by substitution of a 
spud with a different sized orifice or by the motion of a needle with 
respect to it. 


Pilot. A small flame which is utilized to ignite the gas at the main 
burner or burners. 


Piping. Where the word piping is used in these standards, it refers 
to either pipe or tubing, or both. 
(a) Pipe. Refers to a rigid conduit of iron, steel, copper or 
brass, with a minimum wall thickness of 0.109 inch. 
(b) Tubing. Refers to a semi-rigid conduit of copper, brass, 
steel or aluminum, with a minimum wall thickness of 0.032 inch. 


Plastic. 
(a) Thermoplastic. A plastic which is capable of being repeatedly 
softened by increase of temperature and hardened by decrease of 
temperature. 
(b) Thermosetting. A plastic which is capable of being changed 
into a erpatahilale infusible or insoluble product when cured under 
application of heat or chemical means. 


Pressure Regulator, Domestic Gas Appliance. A device either adjust- 
able or non-adjustable for controlling and maintaining a uniform outlet 
gas pressure. 
(a) Spring Type, Adjustable. A regulator in which the regulating 
force acting upon the diaphragm is derived principally from a 
spring, the loading of which is adjustable. 
(b) Spring Type, Nonadjustable. A regulator in which the regula- 
ting force acting upon the diaphragm is derived principally from a 
spring, the loading of which is not adjustable. 
(c) Weight Type. A regulator in which the regulating force acting 
upon the diaphragm is derived from a weight or combination of 
weights. 
Any of the above types may further be classified as follows: 
(d) Main Burner Load Application. A regulator capable of control- 
ling the flow of gas to main burners only. In such applications the 
pilot is taken off upstream from the regulator. 
(e) Main Burner and Pilot Load Application. A regulator capable 
of controlling the flow of gas to main and pilot burners. In such 
applications the pilot is taken off downstream from the regulator 
valve. 


Plan Examiner. A person employed by the Commonwealth of Massachu- 
setts in the Board of State Examiners of Plumbers and Gas Fitters who 
shall, under the direction and supervision of the Executive Secretary 
to the Board, examine plans and specification for compliance with State 
Plumbing and Fuel Gas Codes, and perform such duties as assigned by 
the Board through the Executive Secretary. 


Pressure Regulator, Service. A device designed to reduce and limit 
the gas pressure to domestic and commercial customers when the pres- 
sure of the supply system is in excess of 1/2 pound per square inch 
or 14 inches water column. 


Primary Air. The air introduced into a burner which mixes with the 
gas i it reaches the port or ports. 
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Purge. To free a gas conduit of air, or gas, or a mixture of gas and 
alr. 


Quick-Disconnect Device. A hand-operated device which provides a 
means for connecting and disconnecting an appliance or an appliance 
connector to a gas supply and which is equipped with an automatic 
means to shut off the gas supply when the device is disconnected. 


Range, Built-in Domestic Cooking Unit. A gas appliance for domestic 
food preparation, providing at teat one function of (a) top or sur- 
face cooking, (b) oven cooking, (c) broiling, and designed to be 


recessed into, placed upon, or attached to counters, cabinets, wall or 
partitions. 


Range, Domestic, Bungalow, (Utility Type). A domestic range having 
a gas oven and top section, and a gas, solid, or liquid fuel section 
designed for space heating and heating a solid top section but not for 
oven heating. 


Range, Domestic, Gas. A _ self-contained, free standing, gas-burning 
Satins designed for domestic cooking purposes and having a top 
section and an oven section. It may have a broiling section. 


Range, Domestic Gas Room Heater Type. A domestic gas range having 
a gas oven and top section, and a separate room heater section de- 


signed for gas fuel. 


Range, Dual Oven Combination Type. A domestic range which may be 
operated with both gas and pine lenen cet fuel. It has a single oven, 
which may be heated by gas or the solid or liquid fuel, and a gas top 
section in addition to the solid or liquid fuel top section. 


Recessed Heater. (See Vented Recessed Heater. ) 


Refrigerator (Usin Gas Fuel). A  gas-burning appliance which is 
esigned to extract heat from a suitable chamber. 


Relief Opening. The opening provided in a draft hood to permit the 
ready escape to the atmosphere of the flue products from the draft 
hood in the event of no draft, back draft, or stoppage beyond the 
draft hood, and to permit inspiration of air into the draft hood in the 
event of a strong chimney updraft. 


Room Heater, Unvented.* An unvented, self-contained, free standing, 
nonrecessed (except as noted under (g) and (h) of the following 
classifications), gas-burning appliance for furnishing warm air by 
gravity or fan circulation to the space in which installed directly from 
the heater without duct connection. Unvented room heaters shall not 
have a normal input rating in excess of 50,000 Btu per hour, except 
as noted under (g) and (h) of the following classifications. 
(a) Unvented Circulator. A room heater designed to convert the 
energy in fuel gas to convected and radiant heat by direct mixing 
of air to be heated with the combustion products and excess air 
inside the jacket. Unvented circulators have an external jacket 
surrounding the burner and may be equipped with radiants with the 
jacket open in front of the radiants. 
(b) Coal Basket. An unvented, open-flame type room heater 
consisting of a metal basket filled with simulated coals which gives 


* Unvented room heaters are prohibited in accordance with Chapter 688 of the 
Acts of 1962. 
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the appearance of a coal fire when in operation. A coal basket is 
for installation in a fireplace. 

(c) Fireplace Insert. Consists of an unvented open-flame radiant- 
type heater mounted in a decorative metal panel to cover the fire- 
place or mantel opening. 

(d) Gas Log. An unvented, open-flame type room heater consist 
ing of a metal frame or base supporting simulated logs. A gas log 
is for installation in a fireplace. 

(e) Radiant Heater. An unvented room heater designed primarily 
to convert the energy in fuel gas to radiant heat by means of 
refractory radiants or similar radiating materials. A radiant heater 
has no external jacket, but is equipped with an exposed back wall. 
(f) Unvented Overhead Heater. An unvented room heater for 


suspension from the ceiling in the room being heated. 

(g) Wall Heater, Unvented, Open-Flame, Radiant Type. An un- 
vented room heater of the open-front type, for insertion in or 
attachment to a wall or partition, having exposed flames, the heat 


from which is reflected by fireclay or similar radiating materials. It 
shall not have a normal input rating in excess of 25,000 Btu per 


‘hour. 


(h) Wall Heater, Unvented Closed Front. An unvented circulator 
having a closed front, for insertion in or attachment to a wall or 
partition. These heaters shall be plainly marked, "UNVENTED 
HEATER," in letters 1/2 inch high and shall not have a normal 
input rating in excess of 25,000 Btu per hour. 


Room Heater, Vented. A vented, self-contained, free standing, non- 
recessed, gas-burning appliance for furnishing warm air to the space 
in which installed, directly from the heater without duct connections. 


9/30/80 


(a) Vented Circulator. A room heater designed to convert the 
energy in fuel gas to convected and radiant heat, by transfer of 
heat from flue gases to a heat exchanger surface, without mixing of 
flue gases with circulating heated air. Vented circulators may be 
equipped with transparent panels and radiating surfaces to increase 
radiant heat transfer as long as separation of flue gases from 
circulating air is maintained. Vented circulators may also be e- 
quipped with an optional circulating air fan, but shall perform 
satisfactorily with or without the fan in operation. 
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(b) Fan Type Vented Circulator. A vented circulator equipped 
with an integral circulating air fan, the operation of which is 
necessary for satisfactory appliance performance. 

(c) Vented Overhead Heater. A room heater designed for suspen- 
sion from or attachment to or adjacent to the ceiling of the room 
being heated and transferring the energy of the fuel gas to the 
space being heated primarily by radiation downward from a_ hot 
surface, and in which there is no mixing of flue gases with the air 
of the space being heated. 


Safety Shutoff Device. A device that will shut off the gas supply to 
the controlled burner(s) in the event the source of ignition fails. 
This device may interrupt the flow of gas to main burner(s) only, or 
to pilot(s) and main burner(s) under its supervision. 


Sealed Combusion Chamber Appliances. Appliances which are so con- 
structed and installed that all air for combustion is derived from 
outside the space being heated and all flue gases are discharged to the 
outside atmosphere. 


Secondary Air. The air externally supplied to the flame at the point 
of combustion. 


Service Pipe. The pipe which brings the gas from the gas main to the 
meter. 


Service Regulator. (See Pressure Regulator, Service.) 
Shutoff. (See Control Cock.) 


Specific Gravity. As applied to gas, specific gravity is the ratio of 
he weight of a given volume to that of the same volume of air, both 
measured under the same conditions. 


Steam Cooker. A gas-fired appliance which cooks, defrosts or recon- 
stitutes food by direct contact with steam. 


Steam Generator. A separate appliance primarily intended to supply 
steam for use with commercial cooking equipment. 


Thermostat, Electric Switch Type. A device which senses changes in 
temperature and controls electrically, by means of separate compon- 
ents, the flow of gas to the burners to maintain selected temperatures. 
Thermostat, Integral Gas Valve Type. An automatic device actuated 
by temperature changes aesighed to control the gas supply to the 
burners in order to maintain temperatures between predetermined 


limits, and in which the thermal actuating element is an integral part 
of the device. 


(a) Graduating Thermostat. A thermostat in which the motion of 
the valve is approximately in direct proportion to the effective 
motion of the thermal element induced by temperature change. 

(b) Snap-Acting Thermostat. A thermostat in which the thermo- 


static valve travels instantly from the closed to the. open position, 
and vice versa. 


Type B Gas Vent. (See Gas Vents.) 


Type B-W Gas Vent. (See Gas Vents.) 
Type C Gas Vent. (See Gas Vents.) 


Type L Gas Vent. (See Gas Vents.) 
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Unit Broiler. A broiler constructed as a separate appliance. 


Unit Heater, Suspended or Floor Mounted Type. 

(a) Low Static Pressure Type. A aetecon tenants automatically 
controlled, vented, gas-burning appliance, limited to the heating of 
nonresidential space in which it is installed. Such appliances have 
integral means for circulation of air, normally by a propeller fan or 
fans, and may be equipped with louvers or face extensions made in 
accordance with the manufacturer's approved specifications. 

(b) High Static Pressure Type. A _ self-contained, automatically 
controlled, vented, gas-burning appliance, limited to the heating of 
nonresidential space. These appliances have integral means for 
circulation of air against 0.2 inch or greater static pressure and 
are designed for installation in the space to be heated unless they 
are equipped with provisions for attaching both inlet and outlet air 
ducts. 


Unmeasured Gas. Gas which has not passed through and the volume 
of which has not been measured by a meter, or gas which has not 
otherwise been measured such as by liquid volume or weight. 


Utility Gases. Natural gas, manufactured gas, liquefied petroleum 
gas-air mixtures, or mixtures of any of these gases. 


Valve. (Formerly "Control Cock.") A device used in piping to con- 
trol the gas supply to any section of a system of piping or to an 
appliance. 


Valve, Automatic. (Formerly "Automatic Valve for Gas Appliances.") 
An automatic or semiautomatic device consisting essentially of a valve 
and operator that controls the gas supply to the burner(s) during 
operation of an appliance. The operator may be actuated by applica- 
tion of gas pressure on a flexible diaphragm, by electrical means, by 
mechanical means or by other means. 


Valve, Automatic Gas Shutoff. (Formerly "Automatic Gas Shutoff 
Valve.") A valve used in conjunction with an automatic gas shutoff 
device to shut off the gas supply to a gas-fired water heating system. 
It may be constructed integrally with the gas shutoff device, or be a 
separate assembly. 


Valve, Individual Main Burner. (Formerly "Individual Main Burner 


Valve.) A valve which controls the gas supply to an individual main 


burner. 


Valve, In Line. A mechanical type, with manual reset used on gas 
line to Hotel, Restaurant and Commercial Cooking Equipment, used in 
conjunction with Fire Protection Equipment in kitchens. 


Valve, Main Burner Control. (Formerly "Main Burner Control Valve.") 
A valve which controls the gas supply to the main burner manifold. 


Valve, Manual Main Gas-Control. (Formerly "Manual Main Gas-Control 
Valve.") A manually operated valve in the gas line for the purpose of 
completely turning on or shutting off the gas supply to the appliance 
except to pilot or pilots which are provided with independent shutoff. 


Valve, Relief. (Formerly "Relief Valve.") A safety valve designed to 

forestall the development of a dangerous condition by relieving either 

pressure, temperature, a vacuum in the hot water supply system. 
(a) Pressure. A valve which automatically opens and closes a 
relief vent, depending on whether the pressure is above or below a 
predetermined value. 


(b) Temperature. 
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1. Fusible Type. A valve which opens and keeps open a relief 
vent by the melting or softening of a fusible element at a prede- 
termined temperature. 

2. Resetting or Self-Closing Type. A valve which automatically 
opens and Serr a relief vent, crenata on whether the temper- 
ature is above or below a predetermined value. 

3. Manual Reset Type. A valve which automatically opens a 
relief vent at a Saararevininedt temperature and which must be 
manually returned to the closed position. 

(c) Vacuum. A valve which automatically opens and closes a vent 

for relieving a vacuum within the hot water supply system depend- 


ing on whether the vacuum is above or below a predetermined 
value. 


Vent Connector. That portion of the vent system which connects the 
gas appliance to the gas vent or chimney. 


Vented Decorative Gas Appliance. A vented appliance whose only func 
tion lies in the aesthetic affect of the flames. 
Vent Gases. Products of combustion from gas appliances plus excess 


air, plus dilution air in the vent connector, gas vent or chimney above 
the draft hood or draft regulator. 


Vent System. The gas vent or chimney and vent connector, if used, 
Saaeabied to form a continuous open passageway from the gas appli- 
ance to the outside atmosphere for the purpose of removing vent 
gases. 


Vent Wall Furnace. A _ self-contained, vented appliance complete with 
grilles or equivalent, designed for incorporation in or permanent 
attachment to a wall, floor, ceiling or partition, and furnishing heated 
air circulated by gravity or by a fan directly into the space to be 
heated through openings in the casing. Such appliances shall not be 
provided with duct extensions beyond the vertical and horizontal limits 
of the casing proper, except that boots not to exceed 10 inches be- 
yond the horizontal limits of the casing for extension through walls of 
nominal thickness may be permitted. Where such boots are provided, 
they shall be supplied by the manufacturer as an integral part of the 
appliance and tested as such. 


This definition shall exclude floor furnaces, unit heaters and cen- 
tral furnaces as herein defined. 

(a) Gravity Type Vented Wall Furnace. A wall furnace depending 

on circulation of air by gravity. 


(b) Fan Type Vented Wall Furnace. A wall furnace equipped with 
a fan. 


Venting System. The gas vent, chimney or single-wall metal pipe, and 
vent connector if used, assembled to form a continuous open passage- 
way from the gas appliance to the outside atmosphere for the purpose 
of removing vent gases. 


Water Heater. An appliance for supplying hot water for domestic or 
commercial purposes other than for space heating. 
(a) Circulating Heater. A water heating unit that furnishes hot 
water to be stored in a separate vessel and which does not primari- 
ly function as a storage vessel. Such heaters may be manually or 
automatically controlled, insulated or non-insulated. 
(b) Automatic Instantaneous Heater. A complete _— self-contained 
assembly of heat exchanger and burner designed to supply hot 
water for immediate use upon demand and not designed to supply 
hot water between burner operations. This classification includes 
faucet type heaters designed to deliver hot water through a single 
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faucet integral with or directly adjacent to the heater. Automatic 
control is obtained by one of the following: 

1. Water actuated control only. 

2. Thermostatic control only. 

3. Combination water actuated control and thermostatic control. 


(c) Domestic Storage Heater. A water heat that heats and stores 
water for delivery on demand. Input rating 75,000 Btu or less. 
1. Nonautomatic Type. A storage heater that heats and stores 
water without a thermostat for controlling water temperature. 
2. Automatic Type. A storage heater that heats and stores 
water at a thermostatically controlled temperature. 
3. Flush e (Counter Type). A vented automatic storage 
water heater wi at sides, top, front and back, which is 
designed primarily for flush installation in conjunction with or 
adjacent to a counter 36 inches high, wherein the front and top 
of the heater casing are exposed. 
4. Recessed Type (Counter Type). A vented automatic storage 
water heater ahh flat sides, top, front and back, which is 
designed for flush installation beneath a counter 36 inches high, 
wherein the front of the heater casing is exposed. 
5. Concealed Type (Counter Type). A vented automatic stor- 
age heater wi at sides, top, front and back, which is de- 
signed for flush installation beneath a counter top 36 inches 
high, wherein the entire heater is concealed. 
6. Commercial Storage Heater (Counter Type). A water heater 
that heats and stores water at a ermostatically controlled 


temperature for delivery on demand. Input rating over 75,000 
Btu per hour. 
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(1) Work on Gas Supply System. This appendix applies only to work 
on gas supply systems ahead of the outlet of the meter set assembly, 
or the service regulator when a meter is not provided. 


(2) Serving Gas Supplier's Main. No person, unless in the employ of 
or having permission from the serving gas supplier, shall open or 
make connections with a gas main. 


(3) Service Gas Piping. No persons, unless in the employ of or 
having permission from the serving gas supplier, shall repair, alter 
open or make connections to the service gas piping, or do any other 
work on the parts of the gas supply system up to the meter set 
assembly, or the service regulator when a meter is not provided. 


(4) Meter or Service Regulator When a Meter Is Not Provided. No 
person, unless in the employ of or having permission from the serving 
gas supplier, shall disconnect the inlet of the gas meter, or service 
regulator when a meter is not provided, nor move such meter or 
regulator. A gas fitter or plumber may disconnect the outlet of such 
a meter or regulator from the house piping only when necessary. He 
shall remake the joint at the meter, or service regulator outlet when a 
meter is not provided, carefully replacing all insulating fittings or 
insulating parts of such fittings, and shall leave the gas turned off at 
the meter or regulator, unless the serving gas supplier's rules require 
or allow deviation from this procedure. 


(5) Notify Serving Gas Supplier of Any Repairs Needed. In case any 
work done by a gas fitter or plumber decease the need for repairs or 
alterations on any part of the gas supply system, the serving gas 
supplier shall be notified promptly of this fact. 

(6) Notify Serving Gas Supplier of Any Leaks. If gas is leaking from 
any part o e gas supply system, a gas fitter or plumber not in the 


Vol. 11 - 242 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


5.35: 


5.36: 


9/30/80 


Appendix 2: Example of Piping System Design Sized in Accordance 
AQ R 5. 


continued 


employ of the serving gas supplier may make necessary repairs and 
shall promptly notify the serving gas supplier. 


Determine the required pipe size of each section and outlet of the 
piping system shown in Exhibit 1, with a designated pressure drop of 
0.30 inch water column. Gas to be used as 0.65 specific gravity and a 
heating value of 1,000 Btu per cubic foot. 

Solution: 


(1) Maximum gas demand for outlet A 


Consumption (rating plate input or Table 1 if necessary) = 
Btu of gas 
30,000 Btu per hour rating = 30 cubic feet per hour 
1,000 Btu per cubic foot (or 30 cfh) 
Maximum gas demand for outlet B 
Consumption = 3,000 = 3 cfh 
Btu of gas 1,000 


Maximum gas demand for outlet C 


Consumption = 75,000 = 75 cfh 
Btu of gas T, 000 


Maximum gas demand for outlet D 
Consumption = 136,000 = 136 cfh 
Btu of gas 1,000 


(2) The length of pipe from the gas meter to the most remote outlet 
(A) is 60 feet. This is the only distance used. 


(3) Using the column marked 60 feet in Table 2 in 248 CMR 5.02 
(provided this is the Table designated for use by the serving gas 
supplier): 

Outlet A, supplying 30 cfh, requires 1/2 inch pipe. 

Outlet B, supplying 3 cfh, requires 1/2 inch pipe. 


Section 1, supplying outlets A and B, or 33 cfh, requires 1/2 inch 
pipe. 


Outlet C, supplying 75 cfh, requires 3/4 inch pipe. 


Section 2, supplying outlets A, B, and C, or 108 cfh, requires 1 
inch pipe. 


Outlet D, supplying 136 cfh, requires 1 inch pipe. 


Section 3, supplying outlets A, B, C, and D, or 244 cfh, requires 
1.1/4 inch pipe. 


(4) If the gravity factor (see 248 CMR 5.02(8)(b)) is applied to this 


example, the values in the column marked 60 feet of Table 2 in 248 
CMR 5.02 would be multiplied by the multiplier (.96) from Table 3 in 
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248 CMR 5.02 and the resulting cubic feet per hour values would be 
used to size the piping. 


FIGURE 1. 
OUTLET 0 FURNACE 
136,000 BTU 
PER HR. 
30-GAL AUTOMATIC 
WATER HEATER - 30,000 
BTU PER HR. 
OUTLET A 
SECTION 3° SECTION2 SECTION1 | 710 
* te 10° 10° 
v 
}s 
me ouTLet B!Z 
13 GaS REFRIGERATOR 
3,000 BTU PER HR. 
GAS METER 
OUTLET C 
RANGE 75,000 
BTU PER HR. 
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5.37: continued 


TABLE 3. 
LP-Gases 
(Btu per hour at sea level) 

Propane ‘Butane 
Btu per Cubic Foot = 2,500 3,175 
Specific Gravity = } ¥.33 2.00 
Pressure at Orifice, Inches Water Column = 11 11 
Orifice Coefficent = 0.9 0.9 


For altitudes above 2,000 feet, first select the 
equivalent orifice size at sea level from Table 4 in 221 CMR 3.02. 


Butane or 
Orifice or Butane-Propane 
Drill Size Propane Mixtures 
.008 500 554 
.009 641 709 
.010 791 875 
.011 951 1,053 
.012 1,430 1,250 
80 1,430 1,590 
79 1,655 1,830 
78 2,035 2,230 
77 2,545 2,815 
76 3,140 3,480 
i hs: 3,465 3,840 
74 3,985 4,410 
a3 4,525 55010 
ted 4,920 5,450 
71 5,320 5,900 
70 6,180 6,830 
69 6,710 7,430 
68 7,560 8,370 
67 8,040 8,910 
66 8,550 9,470 
65 9,630 10,670 
64 10,200 11,300 
63 10,800 11,900 
62 11,360 12,530 
61 11,930 13,280 
60 12,570 13,840 
59 3,220 14,630 
58 13,840 15 ,300 
57 14,550 16,090 
56 16,990 18,790 
55 21,200 23,510 
54 23,850 26,300 
53 27,790 30,830 
a2 31,730 35,100 
wn 35 , 330 39,400 
50 38,500 42,800 
49 41,850 45,350 
48 45,450 50,300 
47 48 ,400 53,550 
46 51,500 57,000 
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5.37: continued 


TABLE 3. (continued) 


Butane or 
Orifice or Butane-Propane 
Drill Size Propane Mixtures 

45 52,900 58,500 
44 58,050 64,350 
43 62,200 69 ,000 
42 58,700 76,200 
41 72,450 80,200 
40 75,400 83,500 
39 77,850 86,200 
38 81,000 89 ,550 
37 85 ,000 94,000 
36 89 , 200 98 ,800 
35 95,000 105 , 300 
34 97,000 107 ,200 
33 101,000 111,900 
32 105 , 800 117,000 
31 113,200 125 , 400 
30 129,700 143 ,600 
29 145,700 163,400 
28 154,700 171,600 
27 163,100 180,000 
26 169 ,900 187,900 
25 175,500 194,600 
24 181,700 201,600 
Fe 186,800 206 , 400 
22 193 ,500 214,500 
21 198,600 220,200 
20 203,700 225 ,000 
19 217,100 241,900 
18 225 ,600 249 , 800 
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5.38: Appendix 4: Sizing of Venting Systems Serving Appliances Equipped with 
Dratt Hoods and Appliances Licted for Use with Type B Vents 


FIGURES 1 and 2. 


Figure 1. Double Wall or Figure 2. Masonry Chimney 
Asbestos Cement Type & Serving a Singie Appliancc 
Vents Serving a Single App.i- (See rable 3). 


ance. (See Table } & 2), 


Notes For Single Appliance Vents. (See Tables 1, 2 and 3 in 248 CMR 
5.38) 


(1) For single-wall metal pipe, use Table 1 in 248 CMR 5.38. 


(2) If the vent size determined from the Tables is less than the size 
of the draft hood, the smaller sized vent may be used as long as the 
vent height "H" is at least 10 feet. 


(3) Vents for draft hoods 12 inches in diameter or less should not be 
reduced more than one size (12 inches to 10 inches is a one-size 
reduction). For larger gas-burning equipment, reductions of more 
than two sizes (24 inches to 20 inches is a two-size reduction) are not 
recommended. 


(4) Regardless of the vent size shown, do not connect any 4 inch 
draft hoods to 3 inch vents. 


(5) "0" Zero lateral "L" applies only to a straight vertical vent 
attached to a top outlet draft hood. 


(6) Use sea level input rating when calculating vent size for high 
altitude installation. 


(7) Designation "NR" in Tables 1, 2 and 3 in 248 CMR 5.38 indicates 
not recommended. 


(8) Number followed by an asterisk (*) in Tables 1 and 3 in 248 CMR 


5.38 indicate the possibility of continuous condensation, depending on 
locality. Consult local serving gas supplier and/or local codes. 
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continued 


Example of Multiple Vent Design Using Table 4 in 248 CMR 5.38 Double 
Wall Type B Vent. 


FIGURE 3. 


| —TF- "common VENT 


:45,000 TOTAL 
is PUT 


WATER 
HEATER FURNACE 
45,000 169.000 


EXAMPLE: Connect a 45,000 Btu water heater with a 1 foot connec- 
tor rise "R" and a 100,000 Btu furnace with a 2 foot connector rise 
"R" to a common vent with a minimum total vent height "H" of 18 feet. 
See Figure 3 in 248 CMR 5.38. 


(1) Water Heater Vent Connector Size. Using Table 4 in 248 CMR 
5.38, read down Total Vent Height "H" column to 15 feet and read 
across 1 foot connector rise "R" line to Btu rating equal to or higher 
than water heater input rating. This figure shows 53,000 Btu and is 
in the column for four inch connector. Since this is in excess of the 
water heater input, it is not necessary to find the maximum input for 
an 18 foot minimum total vent height. Use a four inch connector. 


(2) Furnace Vent Connector Size. Under Vent Connector Tables read 
down Total Vent Height "H™ column to 15 feet and read across 2 foot 
Connector Rise "R" line. Note 5 inch vent size shows 99,000 Btu per 
hour or less than furnace input. However, with 20 foot Total Height 
read across 2 foot connector rise line. Note 5 inch vent size shows 
104,000 Btu per hour. Since 18 foot height is 3/5ths of difference 
between 15 and 20 foot heights, take difference between 99,000 and 
104,000 or 5,000 and add 3/5ths of this to 15 foot figure of 99,000 + 
3,000 = 102,000 which is maximum input for 18 foot Total Height. 
Therefore, a 5 inch connector would be the correct size for the fur- 
Laer providing the furnace had a five inch or smaller draft hood 
outlet. 


(3) Common Vent Size. Total input to Common Vent is 145,000 Btu. 
Note that for 15 foot Total Vent Height "H" maximum Btu for 5 inch 
vent is 144,000. For 20 foot Total Vent Height "H" maximum Btu for 5 
inch vent is 160,000. 

Therefore, for 18 foot Total Vent Height, maximum allowable input 
would be 3/5ths of difference between 144,000 and 160,000 = 3/5 X 
16,000 or 9,600. 144,000 + 9,600 = 153,600 which is greater than total 
input to common vent. Therefore, common vent can be 5 inch diameter 
pipe. 
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5.38: continued 


TABLE 5. 


Capacity of Single-Wall Metal Pipe or Type B Asbestos 
Cement Vent Serving Two or More Appliances 


Vent Connector Capacity 


Vent Connector Diameter - D 


Total Vent Connector 
Height Rise he 4" 5” 6" Ie 8" 
se “"k" Maximum Appliance Input Rating in Thousands 
of Btu Per Hour 

1' 21 40 68 102 146 205 

6" - 8' Se 28 53 86 124 178 235 
3° 34 61 98 147 204 275 

i' 23 44 77 117 179 240 

15' z* 30 56 92 134 194 265 
te 35 64 102 155 216 298 

: 25 49 84 129 190 270 

30' a” 31 58 97 145 211 295 
and up 3! 36 68 107 164 232 321 


Common Chimney Capacity 


Common Vent Diameter 


Total Vent 
Height 4" 5" 6" Ay gtt 10" qQ* 
“a” Combined Appliance Input Rating In 
Thousands of Btu Per Hour 
6' 48 78 111 155 205 320 NR 
8' 55 89 128 175 234 365 505 
10' 59 95 136 190 250 395 560 
i>" 71 115 168 228 305 480 690 
20' 80 129 186 260 340 550 790 
30' NR 147 215 300 400 650 940 
50' NR NR NR 360 490 810 1,190 


See Figure 4 in 248 CMR 5.38 and Noted for Multiple Appliance Vents. 
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5.38: continued 


TABLE 6. 


Capacity of a Masonry Chimney and Single-Wall Vent 
Connectors Serving Two or More Appliances 


Single-Wall Vent Connector Capacity 


Total Vent Rise 
Height Connector 

i il WRY 

1 t 

6' - 8' et 

3' 

1 1 

a5." = 

a 

1 t 

30' a 

and up “4 


Common Chimney Capacity 


Total Vent 
Height 
yt 


Vent Connector Diameter - D 


a 4" Bt 6" hh g" 
Maximum Appliance Input Rating in Thousands 
of Btu Per Hour 


21 39 66 100 140 200 
28 52 84 123 172 231 
34 61 97 142 202 269 
23 43 73 112 171 225 
30 54 88 132 189 256 
34 63 101 151 213 289 
24 47 80 124 183 250 
31 57 93 142 205 282 
35 65 105 160 229 312 
Minimum Internal Area of Chimney - "A" 
Square Inches 
19 28 38 50 78 113 


Combined Appliance Input Rating in Thousands 
of Btu Per Hour 


45 71 102 142 245 NR 
52 81 118 162 277 405 
56 89 129 175 300 450 
66 105 150 210 360 540 
74 120 170 240 415 640 
NR 135 195 275 490 740 
NR NR NR 325 600 910 


See Table 7 in 248 CMR 5.38 for Masonry Chimney Liner Sizes. 
See Figure 5 in 248 CMR 5.38 and Notes for Multiple Appliance Vents. 
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5.38: continued 


TOTAL VENT 
HEIGHT “H™ 


Figure 4. Figure 5. 
Double-Wall or Asbestos Cement Masonry Chimney Serving Two 
Type B Vents or Single-Wall or More Appliances. 

Metal Vents serving Two or (See Table 6 in 248 CMR 5.38.) 


More Appliances. (See Tables 
4 and 5 in 248 CMR 5.38.) 


Notes for Multiple Appliance Vents. (See Tables 4, 5 and 6 in 248 
CMR 5.38.) 


(1) For Single-wall metal pipe connectors, use Table 5 in 248 CMR 
5.38. 


(2) Maximum Vent Connector Length 1% feet for every inch of connec- 
tor diameter. Greater lengths require increase in size, rise or total 
vent height, to obtain full capacity. 


(3) Each 90-degree turn in excess of the first two reduces the connec- 
tor capacity by 10 percent. 


(4) Each 90-degree turn in. the common vent reduces capacity by 10 
percent. 


(5) Where possible, locate vent closer to or directly over smaller 
appliance connector. 


(6) Connectors must be equal to or larger than draft hood outlets. 


(7) If both connectors are same size, common vent must be at least 
one size larger, regardless of tabulated capacity. 


(8) Common vent must be equal to or larger than largest connector. 
(9) Interconnection fittings must be same size as common vent. 


(10) Use sea level input rating when calculating vent size for high 
altitude installation. 


(11) Designation "NR" in Tables 4, 5 and 6 in 248 CMR 5.38 indicates 
not recommended. 
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5.38: continued 


TABLE 7. 
Masonry Chimney Liner Dimensions with Circular Equivalents 


Nominal Inside Dimensions Inside Diameter or Equivalent Area 
Liner Size of Liner Equivalent Diameter Square Inches 
Inches Inches Inches 
4x8 24f2x 6 if2 4 12.2 
5 19.6 
6 28.3 
7 38.3 
8 x 8 6 3/4 x 6 3/4 7.4 42.7 
8 30..3 
8 x 12 6 1/2-x 10 1/2 9 63.6 
10 78.5 
12 x 12 9 3/4 x 9 3/4 10.4 83.3 
11 95 
12 x 16 Di iJ cn AS al) & 11.8 107.5 
12 113.0 
14 153.9 
16 x 16 13 1/4 x 13 1/4 14.5 162.9 
15 176.7 
16 x 20 3 x 17 16.2 206.1 
18 254.4 
20 x 20 16 3/4 x 16 3/4 18.2 260.2 
20 314.1 
20 x 24 1651/2 x 20° 172 20.1 314.2 
22 380.1 
24 x 24 20 1/4 x 20 1/4 223% 380.1 
24 452.3 
24 x 28 20 1/4 x 24 1/4 24.1 456.2 
28 x 28 24 1/4 x 24 1/4 26.4 543.3 
27 572.5 
30 x 30 251/22 25 se a om 607 
30 706.8 
30 x 36 2574/2 «ST 172 30.9 749.9 
33 855.3 
36 x 36 a1 if2 x 31 1/2 34.4 929.4 
36 1017.9 


When liner sizes differ dimensionally from those shown in Table 7 in 248 CMR 
5.38, equivalent diameters may be determined from published tables for square 
and rectangular ducts of equivalent carrying capacity or by other engineering 
methods. 
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(1) Appliances. 
tiousebold Cooking Gas Appliances, 221.1 - 1974 


Hotel and Restaurant Gas Ranges and Unit Broilers, 221.3 - 1973 
Gas Clothes Dryers, 221.5 - 1972 
Volume I (Z21.5.1) Type 1 Clothes Dryers - 1972 
Volume II (Z21.5.2) Type 2 Clothes Dryers - 1974 
Domestic Gas-Fired Incinerators, 221.6 - 1973 
Domestic Gas Hot Plates and Laundry Stoves, 221.9 - 1971 
Gas Water Heaters, 221.10 - 1974 
Volume I (Z21.10.1) Automatic Storage Type Water Heaters with 
Inputs of 75,000 Btu Per Hour or Less - 1974 
Volume III (Z21.10.3) Circulating Tank, Instantaneous and Large 
Automatic Storage Type Water Heaters - 1974 
Gas-Fired Room Heaters, 221.11 - 1974 
Volume I (Z21.11.1) Vented Room Heaters - 1974 
Volume II (Z21.11.2) Unvented Room Heaters - 1974 
Gas-Fired Low-Pressure Steam and Hot Water Boilers, 221.13 -1972 
Gas Unit Heaters, Z21.16 - 1971 
Refrigerators Using Gas Fuel, 221.19 - 1971 
Hotel and Restaurant Gas Deep Fat Fryers, 221.27 - 1971 
Commercial Gas Baking and Roasting Ovens, 221.28 - 1971 
Gas Counter Appliances, 221.31 - 1973 
Gas-Fired Duct Furnaces, 221.34 - 1971 
Gas-Fired Absorption Summer Air Conditioning Appliances, 221.40.1 - 
1973 
Gas-Fired Illuminating Appliances, 221.42 - 1971 
Unvented Gas-Fired Infrared Radiant Heaters, 221.43 - See Z83.6 - 
1974 
Gas-Fired Gravity and Fan Type Sealed Combustion System Wall Fur- 
naces, 221.44 - 1973 
Gas-Fired Kettles, Steam Cookers, and Steam Generators, 221.46 - 
1971 
Gas-Fired Gravity and Forced Air Central Furnaces, 221.47 - 1973 
Gas-Fired Gravity and Fan Type Floor Furnaces, 221.48 - 1973 
Gas-Fired Gravity and Fan Type Vented Wall Furnaces, 221.49 - 1972 
Vented Decorative Gas Appliances, 221.50 - 1973 
Vented Gas-Fired Infrared Radiant Heaters, Z21.51 - See 283.6 - 1974 
Gas-Fired Single Firebox Boilers, 221.52 - 1971 
Gas-Fired Heavy-Duty Forced Air Heaters, 221.53 - See 283.5 - 1972 
Gas-Fired Sauna Heaters, 221.55 - 1973 
Gas-Fired Swimming Pool Heaters, 221.56 - 1972 
Recreational Vehicle Cooking Gas Appliances, 221.57 - 1974 
Outdoor Cooking Gas Applications, Z21.58 - 1972 
Gas-Fired High-Pressure Steam and Hot Water Boilers (Inputs Not Over 
400,000 Btu Per Hour), 221.59 - 1972 
Domestic Gas Appliances for Installation in Fireplaces - 221.60 - 1973 


(2) Accessories. 

Gas Hose Connectors for Portable Indoor Gas-Fired Appliances, 221.2 - 
1971 

Draft Hoods, 221.12 - 1971 

Manually Operated Gas Valves, 221.15 - 1969 

Domestic Gas Conversion Burners, 221.17 - 1969 

Gas Appliance Pressure Regulators, 221.18 - 1969 

Automatic Gas Ignition Systems and Components, 221.20 -1971 
Automatic Valves for Gas Appliances, 221.21 - 1974 

Relief Valves and Automatic Gas Shutoff Devices for Hot Water Supply 
Systems, Z21.22 - 1971 

Gas Appliance Thermostats, 221.23 - 1971 

Metal Connectors for Gas Appliances, 221.24 - 1973 

Gas Filters on Appliances, 221.35 - 1969 

Quick-Disconnect Devices for Use with Gas Fuel, 221.41 - 1971 
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Flexible Connectors of Other than All-Metal Construction for Gas 
Appliances, 221.45 - 1971 

Gas Hose Connectors for Portable Outdoor Gas-Fired Appliances, 
221.54 - 1971 


(3) Installation. 

Domestic Gas Conversion Burners, 221.8 - 1971 

Gas Appliances and Gas Piping, Z21.30 - 1964 

(Gas Equipment in Large Boilers - 283.3 - 1971) See 248 CMR 7.00 
REGULATORY AUTHORITY 


248 CMR 5.00: M. G. L. c. 142, s. 13. 
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248 CMR 6.00: STORAGE AND HANDLING OF LIQUEFIED PETROLEUM GASES 


Section 


6.01 
6.02 


.03 
.04 


aD 


.05 
-06 
.07 
.08 
.09 
-10 
-11 


-12 


n NDD am ADAM MMHAANDD a AMAMADDAD 
= 
lop) 


General Provisions - Definitions 

LP-Gas Equipment and Appliances 

Container Appurtenances Piping (Including Hose), Fittings and Valves 
Appliances 

Installation of LP-Gas Systems 

Installation of LP-Gas Systems: General Provisions 

Installation of Containers, Installation of Pipe, Tubing, Pipe and Tubing 
Fittings, Valves and Hose 

Distributing and Industrial LP-Gas Systems 

LP-Gas Systems in Buildings or on the Roofs of Buildings 

Installation of Appliances 

Engine Fuel Systems 

Vaporizer Installation 

Ignition Source Control 

Installation of LP-Gas Systems on Vehicles Construction, Location, Mounting 
and Protection of Containers and Systems 

LP-Gas Liquid Transfer (Advisory -- for Gas Inspectors Information): 
General Provisions 

Quantity of LP-Gas in Containers 

Transfer Locations and Procedures 

Storage of Portable Containers Awaiting Use or Resale 

Truck Transportation of LP-Gas 

Vehicular Transportation in Portable Containers 

Transportation in Cargo Vehicles 

Trailers, Semitrailers, Movable Fuel Storage Tenders or Farm Carts 
Transportation of Stationary Containers to and from Point of Installation 
Parking and Garaging Vehicles Used to Carry LP-Gas Cargo 

Buildings or Structures Housing LP-Gas Distribution Facilities (Advisory -- 
for Gas Inspectors Information) 

Appendix 1: Properties of LP-Gases 

Appendix 2: Design, Construction and Requalification of DOT (ICC) 
Cylinder Specification Containers 

Appendix 3: Design of ASME and API-ASME Containers 

Appendix 4: Safety Relief Devices 

Appendix 5: Liquid Volume Tables, Computations and Graphs 


General Provisions - Definitions 


(1) General Properties of LP-Gas. 
(a) LP-Gases, as defined in this Standard (see 248CMR 6.01(3)), 


are gases at normal room temperatures and atmospheric pressure. 
They liquefy under moderate pressure, readily vaporizing upon 
release of this pressure. It is this property which permits trans- 
porting and storing them in concentrated liquid form, while normally 
using them in vapor form. The potential fire hazard of LP-Gas 
vapor is comparable to that of natural or manufactured gas, except 
that LP-Gas vapors are heavier than air. The ranges of flammabil- 
ity are considerably narrower and lower than those of natural or 
manufactured gas. 

Note: The lower flammable limits of the more commonly used 

LP-Gases are: Propane, 2.15 percent; Butane, 1.55 percent. 
These figures represent volumetric percentages of gas in gas-air 
mixtures. 
(b) The boiling point of pure normal butane is 31°F (minus 
0.56°C); of pure propane minus 44°F (minus 42.2°C). Both pro- 
ducts are liquids at atmospheric pressure at temperatures lower 
than their boiling points. Vaporization is rapid at temperatures 
above the boiling point, thus liquid propane normally does not 
present a flammable liquid hazard. For additional information on 
these and other properties of the principal LP-Gases, see 248 CMR 
6.23 (Appendix A). 
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continued 


(2) Federal Regulations. Regulations of the U.S. Department of 
Transportation (DOT) are referenced throughout this Standard. Prior 
to April 1, 1967, these regulations were promulgated by the Interstate 
Commerce Commission (ICC). 


(3) Liquefied Petroleum Gas. 
(a) As used in this Standard, the terms "liquefied petroleum 


gas(es)," "LP-Gas" and "LPG" are synonymous and shall mean and 
include any material composed predominantly of the following hydro- 
carbons, either by themselves or as mixtures: Propane, Propylene, 
Butane (normal butane or iso-butane) and Butylene (including 
isomers). 

(b) LP-Gas stored or used in systems within the scope of this 
Standard shall not contain ammonia. When such a possibility exists 
(such as may result from the dual use of transportation or storage 
equipment), the LP-Gas shall be tested in accordance with 248 CMR 
6.23(3)s 


(4) Application of Standard. This Standard applies to the design, 
construction, installation and operation of all LP-Gas systems except 
those designated by 248 CMR 6.01(5). 


(5) Nonapplication of Standard. This standard does not apply to: 
(a) TP Gas refrigerated storage systems. 
(b) Marine and pipeline terminals, natural gas processing plants, 
refineries or tank farms ("tank farm" storage at industrial locations 
is covered by NFPA No. 58). For LP-Gas installations (including 
refrigerated storage) at such facilities, it is recommended that API 
Standard No. 2510,* The Design and Construction of Liquefied 
Petroleum Gas Installations at Marine and Pipeline Terminals, Natu- 
ral Gas Processing Plants, Refineries and Tank Farms, be applied. 
(c) LP-Gas (including refrigerated storage) at utility gas plants. 
The Standard for the Storage and Handling of Liquefied Petroleum 
Gases at Utility Gas Plants, NFPA No. 59, shall apply. 
(d) Chemical plants where specific approval of construction and 
installation plans, based on substantially similar requirements, is 
obtained from the authority having jurisdiction. 
(e) LP-Gas used with oxygen. The Standard for the Installation 
and Operation of Oxygen-Fuel Gas Systems for Cutting and Weld- 
ing, NFPA No. 51, shall apply. 
(f) Those portions of residential and commerical appliance and 
piping installations at pressures of % psig or less covered by the 
Standard for the Installation of Gas Appliances and Gas Piping, 
NFPA No. 54 (ANSI 221.30). 
(g) Those portions of industrial and higher pressure residential 
and commercial appliance and piping installations at pressures 
greater than % psig covered by the Standard for the Installation of 
Gas Piping and Gas Equipment on Industrial Premises and Certain 
Other Premises. See 248 CMR 8.00. For purposes of application of 
this code, the provisions of 248 CMR 8.00 are applicable to piping 
beyond the first stage of pressure regulation. 


(6) Retroactivity. Unless otherwise stated, it is not intended that 

the provisions of this Standard be retroactive. 
(a) Existing plants, appliances, equipment, buildings, structures 
and installations for the storage, handling or use of LP-Gas in 
compliance with the provisions of this Standard in effect at the time 
of manufacture or installation may be continued in use provided that 
such continued use does not constitute a distinct hazard to life or 
adjoining property. 


* Available from the American Petroleum Institute, 1801 K Street 
N.W., Washington, D.C. 20006. 
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(7) 


(b) The stocks of equipment and appliances on hand in such 
locations as manufacturer's storage, distribution warehouses, and 
dealer's storage and showrooms in compliance with the provisions of 
this Standard in effect at the time of manufacture may be placed in 
use (provided such use does not constitute a distinct hazard to life 
or adjoining property), but all new equipment and appliances manu- 
factured after the effective date of this Standard shall comply with 
its provisions. 


Method of Approval of Equipment and Systems. 
(a) Systems, or components assembled to make up systems, shall 


be approved as specified in Table 1 in 248 CMR 6.01. This provi- 
sion shall be considered to have been met by one of the following 
methods: 
1. Listing by Underwriters' Laboratories, Inc., or other nation- 
ally recognized testing laboratory. 
2. Approval by the Board of State Examiners of Plumbers and 
Gas Fitters. 
(b) Approval may be given to the complete system, or to the 
individual components of which it is comprised, as specified in 
Table 1 in 248 CMR 6.01: 


\ TABLE 1. 
Containers Capacity in 
Used Water Gal. Approval Applies To: 
DOT Cylinders Up to 120 1. Container Valves and Connec- 
tors 
(1000 lb.) 2. Manifold Valve Assemblies 
3. Regulators and Relief Valves 
ASME Tanks 2000 or less 1. Container System,* including 


ASME Tanks Over 2000 


* 
in 
cha 


Regulator, or 
2. Container Assembly* and 
Regulator separately 


_ 


. Container Valves 

2. Container Excess Flow Valves, 
Back Flow Check Valves, or 
alternate means of providing 
this protection such as re- 
motely controlled Manual or 
Automatic Internal Valves 
Container Gaging Devices 
Regulators and Container 
Safety Relief Valves 


& 


Where necessary to alter or repair such listed systems or assemblies 
the field in order to provide for different operating pressures, 
nge from vapor to liquid withdrawal, or the like, such changes may be 


made by the use of listed components. 


(8) 


LP-Gas to Be Odorized. 
(a) All LP-Gases shall be effectively odorized by an approved 
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agent of such character as to indicate positively, by a distinct 
odor, the presence of gas down to a concentration in air of not 
over one-fifth the lower limit of flammability. Odorization, how- 
ever, is not required if harmful in the use or further processing of 
the LP-Gas, or if odorization will serve no useful purpose as a 
warning agent in such further use or processing. (See Note under 
248 CMR 6.01(1)(a) and 248 CMR 6.23 (Appendix A) for flammable 
limits of the LP-Gases. ) 

(b) The odorization provisions of 248 CMR 6.01(8)(a) shall be 
considered to be met by the use of 1.0 pound of ethyl mercaptan, 
1.0 pound of thiophane or 1.4 pounds of amyl mercaptan per 10,000 
gallons of liquid LP-Gas. However, this listing of odorants and 
quantities shall not exclude the use of other odorants that meet the 
odorization provisions of 248 CMR 6.01(8)(a). 


(9) Notification of Fixed Installations. Plans for fixed (stationary) 
installations utilizing storage containers of over 2,000 gallons individual 
water capacity, or with aggregate water capacity exceeding 4,000 
gallons, shall be submitted to the Board of State Examiners of Plumbers 
and Gas Fitters and the Fire Chief of the city or town before the 
installation is started. (See also 248 CMR 6.06(9)(g).) 


(10) Notification of Temporary Installations. The Board of State 
Examiners of Plumbers and Gas Fitters shall be notified of temporary 
(not to exceed 6 months) installations of the sizes covered in 248 CMR 
6.01(9) before the installation is started. 

(11) Qualification of Personnel. In the interests of safety, all per- 


sons employed in handling LP-Gases shall be trained in proper hand- 
ling and operating porcedures and comply with 248 CMR 5.01. 


(12) Definitions, Glossary of Terms and Abbreviations. 


AGA. American Gas Association, Inc. 

ANSI. American National Standards Institute. 

API. American Petroleum Institute. 

API-ASME Container (or Tank). A container constructed in accord- 
ance with the pressure vessel code jointly developed by the American 
Petroleum Institute and the American Society of Mechanical Engineers 
(see 248 CMR 6.25 (Appendix C)). 

ASME. American Society of Mechanical Engineers. 

ASME Code. The Boiler and Pressure Vessel Code (Section VIII for 
Unfired Pressure Vessels) of the American Society of Mechanical En- 


gineers. Only Division I of Section VIII of the ASME Code is appli- 
cable in this Standard. 


ASME Container (or Tank). A container contructed in accordance with 

the ASME Code. See 248 CMR 6.25 (Appendix C)). 

ASTM. American Society for Testing and Materials. 

Authority having Jurisdiction. The Board of State Examiners of 

Plumbers and Gas Fitters and the Fire Chief of the city or town. 

Bureau of Explosives (B of E). An agency of the Association of 
merican Railroads. 


Cargo Tank. (Primarily a DOT designation.) A container used to 
transport LP-Gas over the highway as liquid cargo, either mounted on 
a conventional truck chassis or as an integral part of a transporting 
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vehicle in which the container constitutes in whole, or in part, the 
stress member used as a frame. Essentially a permanent part of the 
transporting vehicle. 


CGA. Compressed Gas Association, Inc. 


Charging. See Filling. 


Compressed Gas. Any material or mixture having in the container an 
meaniuts pressure exceeding 40 psia at 70°F, or regardless of the 
pressure at 70°F, having an absolute pressure exceeding 104 psia at 
rt al 


Container. Any vessel, including cylinders, tanks, portable tanks and 
cargo tanks, used for the transporting or storing of the LP-Gases. 


Container Appurtenances. Items connected to container openings 
needed to Rate a container a gastight entity. These include, but are 
not limited to, safety relief devices; shutoff, backflow check, excess 
flow check and internal valves; liquid level gages; pressure gages and 


plugs. 


Container Assembly. An assembly consisting essentially of the con- 
tainer and fittings for all container openings. These include shutoff 


valves, excess flow valves, liquid level gaging devices, safety relief 
devices and protective housings. 


Cylinder. A portable container constructed to DOT (formerly ICC) 
Belinda specifications or, in some cases, constructed in accordance 
with the ASME Code of a similar size and for similar service. The 
maximum size permitted under DOT specifications is 1,000 pounds water 
capacity. 


Direct Gas-Fired Tank Heater. A gas-fired device which applies heat 
from a gas burner flame directly to a portion of a container surface in 
contact with LP-Gas liquid to vaporize the product at the rate needed 
to supply the connected gas-consuming devices. 


Dispensing Device (or Dispenser). A device normally used to transfer 
= measure LP-Gas for engine fuel into a fuel container, serving the 
same purpose for an LP-Gas service station as that served by a gaso- 
line dispenser in a gasoline service station. 


Distributing Plant. A facility, the primary purpose of which is the 
distribution of gas, and which receives LP-Gas in tank car, truck 
transport or truck lots, distributing this gas to the end user by 
portable container (package) delivery, by tank truck or through gas 
piping. Such plants have bulk storage (2,000 gallons water capacity 
or more) and usually have container filling and truck loading facilities 
on the premises. So-called “bulk plants" are considered as being in 
this category. Normally no persons other than the plant management or 
plant employees have access to these facilities. 


Distributing Point. A facility, other than a distributing plant or 
industrial plant, which normally receives gas by tank truck, and which 


fills small containers or the engine fuel tanks of motor vehicles on the 
premises. Any such facility having LP-Gas storage of 100 gallons or 
more water capacity, and to which persons other than the owner of the 
facility or his employees have access, is considered to be a distribu- 
ting point. An LP-Gas service station (see definition) is one type of 
distributing point. 


DOT. U.S. Department of Transportation. 
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DOT Cylinder. See Cylinder. 


Excess Flow Valve (also called Excess-Flow Check Valve). A device 
esigned to close when the liquid or vapor passing through it exceeds 
a prescribed flow rate as determined by pressure drop. 


Fill, Filling. Transferring liquid LP-Gas into a container. 
Filling by Volume. See Volumetric Filling. 


Filling by Weight. See Weight Filling. 


Fixed Liquid Level Gage. A type of liquid level gage using a relative- 
Iy small positive shutott valve and designed to indicate when the liquid 
level in a container being filled reaches the point at which this gage 
or its connecting tube communicates with the interior of the container. 


Fixed Maximum Liquid Level Gage. A _ fixed liquid level gage which 
indicates the quid level at which the container is filled to its maximum 
permitted filling density. 


Flammable Liquid. Any liquid having a closed cup flash point below 
140°F and Raving a vapor pressure not exceeding 40 psia at 100°F. 


Flexible Appliance Connectors. Only approved double-walled flexible 
appliance connectors shall be used. See 248 CMR 5.03(30)(e). 

Float Gage. A gage constructed with a float inside the container 
resting on the liquid surface which transmits its position through 
suitable leverage to a pointer and dial outside the container indicating 
the liquid level. Normally the motion is transmitted magnetically 


through a nonmagnetic plate so that no LP-Gas is released to the 
atmosphere. 


Gallon. U.S. Standard. 1 U.S. gallon = 0.833 Imperial gallons = 231 
cubic inches = 3.785 liters. 


Gas. Liquefied Petroleum Gas in either the liquid or vapor state. 
The more specific terms "liquid LP-Gas," or "vapor LP-Gas" are nor- 
mally used for clarity. 


ICC. U.S. Interstate Commerce Commission. 
ICC Cylinder. See Cylinder. 


Industrial Plant. An industrial facility, which utilizes gas incident to 
plant operations, with LP-Gas storage of 2,000 gallons water capacity 
or more, and which receives gas in tank car, truck transport or truck 
lots. Normally LP-Gas is used through piping systems in the plant, 
but may also be used to fill small containers, such as for engine fuel 
on industrial (i.e., forklift) trucks. Since only plant employees have 
access to these filling facilities, they are not considered to be distri- 
buting points. 


Internal Valve. A primary shutoff valve for containers which has 
adequate means of actuation and which is constructed in such a manner 
that its seat is inside the container and that damage to parts exterior 
to rhe: Container or mating flange will not prevent effective seating of 
the valve. 


Liquefied Petroleum Gas (LP-Gas or LPG). Any material composed 
predominately of the following hydrocarbons, either by themselves or 
as mixtures: Propane, Propylene, Butane (normal butane or iso-bu- 
tane) and Butylenes. 
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Load, Loading. See Filling. 
LPG. See Liquefied Petroleum Gas. 


LP-Gas. Liquefied Petroleum Gas. 


LP-Gas Service Station. A facility open to the public which consists of 
LP-Gas storage containers, piping and pertinent equipment, including 
pumps and dispensing devices, and any buildings, and in which LP- 
Gas is stored and dispensed into engine fuel containers of highway 
vehicles. 


LP-Gas System. An assembly consisting of one or more containers 
with a means for conveying LP-Gas from the container(s) to dispensing 
or consuming devices (either continuously or intermittently) and which 
incorporates components intended to achieve control of quantity, flow, 
pressure, or state (either liquid or vapor). 


Magnetic Gage. See Float Gage. 


Movable Fuel Storage Tenders or Farm Carts. Containers not in 
excess of 1,200 patois water capacity, equipped with wheels to be 
towed from one location to another. They are basically non-highway 
vehicles, but may occasionally be moved over public roads or highways 


for short distances to be used as a fuel supply for farm tractors, 
construction machinery and similar equipment. 


NFPA. National Fire Protection Association. 
NLPGA. National LP-Gas Association. 


Permanent Installation. See Stationary Installation. 


Piping, Piping Systems. Pipe, tubing, hose and flexible rubber or 
metallic hose connectors made up with valves and fittings into complete 
systems for conveying LP-Gas in either the liquid or vapor state at 
various pressures from one point to another. 


Point of Transfer. The location where connections and disconnections 
are made or where LP-Gas is vented to the atmosphere in the course 
of transfer operations. 


Portable Container. A container designed to be readily moved, as 
distinguished from containers designed for stationary installations. 
Portable containers designed for transportation filled to their maximum 
filling density include "cylinders," "cargo tanks" and "portable tanks," 
all three of which are separately defined. Containers designed to be 
readily moved from one usage location to another, but substantially 
empty of product are "portable storage containers" and are separately 
defined. 


Portable Container for LP Grills. A container up to 20 pounds nominal 
propane contents designed to be readily moved. When attached to a 
LP outdoor grill, said container shall have a warning label attached 
thereto stating that such portable container shall not be brought inside 
of any building. 


Portable Storage Container. A container similar to, but distinct from 
those asiencd and constructed for stationary installation, designed so 
that it can be readily moved over the highways, substantially empty of 
liquid from one usage location to another. Such containers either have 
legs or other supports attached, or are mounted on running gear 
(such as trailer or semitrailer chassis) with suitable supports, which 
may be of the fold-down type, permitting them to be placed or parked 
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in a stable position on a reasonably firm and level surface. For large 
volume, limited duration product usage (such as at construction sites 
and normally for 12 months or less) portable storage containers func- 
tion in lieu of permanently installed stationary containers. 


Portable Tank (also called Skid Tank). A container of more. than 
1,000 pounds water capacity used to transport LP-Gas handled as a 
"package," that is, filled to its maximum permitted filling density. 
Such containers are mounted on skids or runners and have all con- 
tainer appurtenances protected in such a manner that they can be 
safely handled as a "package." 


PSI, PSIG and PSIA. Pounds per square inch, pounds per square 
inch gage, and pounds per square inch absolute, respectively. 


Rotary Gage. A variable liquid level gage consisting of a small posi- 
tive anutott valve located at the outer end of a tube, the bent inner 


end of which communicates with the container interior. The tube is 
installed in a fitting designed so that the tube can be rotated with a 
pointer on the outside to indicate the relative position of the bent inlet 
end. The length of the tube and the configuration to which it is bent 
is suitable for the range of liquid levels to be gaged. By a suitable 
outside scale, the level in the container at which the inner end begins 
to receive liquid can be determined by the pointer position on the 
scale at which a liquid-vapor mixture is observed to be discharged 
from the valve. 


Skid Tank. See Portable Tank. 


Slip Tube Gage. A variable liquid level gage in which a relatively 
small positive shutoff valve is located at the outside end of a straight 


tube, normally installed vertically, and communicates with the container 
interior. The installation fitting for the tube is designed so that the 
tube can be slipped in and out of the container and the liquid level at 
the inner end determined by observing when the shutoff valve vents a 
liquid-vapor mixture. 


Stationary Installation (also called "Fixed" or "Permanent" Installation). 
An installation of LP-Gas containers, piping and equipment for use 
indefinitely at a particular location; an installation not normally expec- 
ted to change in status, condition or place. 


UL. Underwriters' Laboratories, Inc. 


Universal Cylinders. A DOT cylinder specification container, con- 
structed rin fitted with appurtenances in such a manner that it may 
be connected for service with its longitudinal axis in either the ver- 
tical or the horizontal position, and so that its fixed maximum liquid 


level gage, relief device(s) and withdrawal appurtenance will function 
properly in either position. 


Vaporizer. A device for converting liquid LP-Gas to vapor by means 
nae than atmospheric heat transfer through the surface of the con- 
tainer. 


Vaporizer-Burner. The combination of a vaporizer with a burner into 
a unit dependent upon part of the heat generated by the burner as 


the source of heat to vaporize the liquid so that it may be burned as a 
vapor. 


Vaporizer, Direct-Fired. A vaporizer in which heat furnished by a 
flame is directly applied to some form of heat exchange surface in 
contact with the liquid LP-Gas to be vaporized. 
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Vaporizer, Indirect (also called Indirect-Fired). A vaporizer in which 
eat furnishe y steam, hot water or other heating medium is applied 
to a vaporizing chamber or to tubing pipe, coils or other heat ex- 
change surface containing the liquid LP-Gas to be vaporized; the 


heating of the medium used being at a point remote from the 
vaporizer. 


Variablé Liquid Level Gage. A device to indicate the liquid level in a 
container cceaiheant a range of levels. See Float, Rotary and Slip 
Tube Gage. 


Volumetric Filling. Filling a container by determination of the volume 
of LP-Gas in the container. Unless a container is filled by a fixed 
maximum liquid level gage, correction of the volume for liquid tempera- 
ture is necessary. 


Volumetric Loading. See Volumetric Filling. 


Water Capacity. The amount of water, in either pounds or gallons, at 
60°F UIs-6°C) required to fill a container liquid full of water. 


Weight Filling. Filling containers by weighing the LP-Gas in the 
container. No temperature determination or correction is required as a 
unit of weight is a constant quantity regardless of temperature. 


6.02: LP-Gas Equipment and Appliances 


9/30/80 


(1) Application. 

(a) This section includes the basic provisions for individual com- 
ponents, or for such components shop-fabricated into subassem- 
blies, container assemblies or complete container systems. 

(b) The field assembly of components, subassemblies, container 
assemblies or complete container systems into complete LP-Gas 
systems is covered by 248 CMR 6.03 through 6.11. See Definition 
of LP-Gas System. 


(2) Containers: General. 

(a) This subsection includes design, fabrication and marking 
provisions for containers, and features normally associated with 
container fabrication, such as container openings, appurtenances 
required for these openings to make the containers gastight 
entities, physical damage protecting devices, and container supports 
attached to, or furnished with the container by the manufacturer. 
(b) Containers shall be designed, fabricated, tested and marked 
(or stamped) in accordance with the Regulations of the U.S. Depart- 
ment of Transportation (DOT) , the Rules for the Construction of 
Unfired Pressure Vessels, Section VIII, Division 1, ASME Boiler and 
Pressure Vessel Code”,or the API-ASME ode for Unfired Pressure 
Vessels for Petroleum Liquids and Gases~ applicable at the date of 
manufacture; and as follows: 

1. Adherence to applicable ASME Code Case Interpretations and 

Addenda shall be considered as compliance with the ASME Code. 


1. Code of Federal Regulations, Title 49, Parts 171-190. Available 
from the U.S. Government Printing Office, Washington, D.C., the 
Association of American Railroads, Bureau of Explosives, American 
Railroads Bldg., 1920 L Street, N.W., Washington, D.C. 20036, or the 
American Trucking Associations, Inc., 1616 P St., N.W., Washington, 
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2. Containers fabricated to earlier editions of Regulations, 
Rules or Codes may continue in use in accordance with 248 CMR 
6.01(6) and 248 CMR 6.24 and 6.25 (Appendices B & C). 
(c) Containers complying with 248 CMR 6.02(2)(b) may be reused, 
or reinstalled, as follows: 
1. The owner of a container shall be responsible for its suita- 
bility for continued service. DOT Specification containers shall 
be requalified in accordance with DOT regulations. 
2. Containers which have been involved in a fire shall have 
been requalified for continued service before being reused or 
reinstalled as follows: 

DOT containers in accordance with DOT regulations. 

ASME or API-ASME containers by retesting, using the hydro- 
static test procedure applicable at the time of original fabrica- 
tion. 

(d) Containers for general use shall not have individual water 
capacities greater than 90,000 gallons. Containers in service sta- 
tions shall not have individual water capacities greater than 30,000 
gallons. 

(e) Welding for the repair or alterations of containers shall comply 
with the Regulations, Rules or Code under which the container was 
fabricated. Other welding is permitted only on saddle plates, lugs 
or brackets attached to the container by the container manufac- 
turer. 

(f) Heating or cooling coils shall not be installed inside storage 
containers. 


(3) Container Design or Service Pressure. 
(a) The minimum design, or service, pressure of DOT specification 
containers shall be in accordance with the appropriate DOT regula- 
tions. 
(b) The minimum dessign pressure for ASME containers shall be in 


accordance with Table 1 in 248 CMR 6.02. 


D.C. 20036. Prior to April 1, 1967, these regulations were promul- 
gated by the Interstate Commerce Commission. In Canada, the regula- 
tions of the Board of Transport Commissioners for Canada apply. 
Available from the Board of Transport Commissioners, Union Station, 
Ottawa, Canada. 

2. Available from the American Society of Mechanical Engineers, 345 
East 47th St., New York, NY 10017. 

3. Contact the American Petroleum Institute, 1801 K St., N.W., 
Washington, D.C. 20006, for information concerning this obsolete Code. 
Construction of containers to the API-ASME Code has not been author- 
ized after July 1, 1961. 
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TABLE 1. 
For Gases with Vapor Pressure Minimum Design Pressure in 
in psig at 100°F (37.8°C) not psig ASME Code, Section VIII, 
to Exceed Division 1, 1971 Edition (Note 1) 

80 100 (Note 2) 

100 125 

125 156 

150 187 

175 219 

215 250 

215 312.5 (Note 3) 


Note 1. See 248 CMR 6.25 (Appendix C) for information on earlier ASME or API-ASME 
Code. 

Note 2. New containers for 100 psig design pressure (or equivalent under earlier 
codes) not authorized after December 31, 1947. 

Note 3. See 248 CMR 6.11(2)(a) for certain service conditions which require a 
higher relief valve setting. 


(4) Container Openings. 
(a) Containers shall be equipped with openings suitable for the 
service in which the container is to be used. Such openings may 


be either in the container proper or in the manhole cover, or part 
in one and part in the other. 

(b) Containers of more than 30 and less than 2,000 gallons water 
capacity, designed to be filled volumetrically, and manufactured 
after December 1, 1963, shall be equipped for filling into the vapor 
space. 

(c) ASME containers of 2,000 gallons or less water capacity shall 
have not more than two plugged openings. 

(d) Containers of 125 gallons or more water capacity manufactured 
after July 1, 1961, shall be provided with a connection for liquid 
evacuation, not smaller than 3/4 inch National Pipe Thread. A 
plugged opening will not meet this provision. 

(e) Containers of more than 2,000 gallons water capacity and all 
containers installed in ‘LP-Gas service stations shall be provided 
with an opening for a pressure gage (see 248 CMR 6.02(12)(b)). 
(f) Connections for safety relief valves shall be located and in- 
stalled in such a way as to have direct communication with the 
vapor space, whether the container is in storage or in use. If 
Icoated in a well inside the container with piping to the vapor 
space, the design of the well and piping shall permit sufficient 
safety-relief valve discharge capacity. If located in a protecting 
enclosure, design shall be such as to permit this enclosure to be 
protected against corrosion and to permit inspection. 

(g) Containers to be filled on a volumetric basis manufactured 
after December 31, 1965, shall be fabricated so that they can be 
equipped with a fixed liquid level gage(s) capable of indicating the 
maximum permitted filling level(s) computed in accordance with the 
procedures contained in 248 CMR 6.27 (Appendix E). 


(5) Portable Container Appurtenance Physical Damage Protection. 
(a) Portable containers of 1,000 tet aa 120 gallons) water 
capacity or less shall incorporate protection against physical damage 
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to container appurtenances and immediate connections to these while 
in transit, storage, while being moved into position for use, and 
when in use except in residential and commercial installations, by: 
1. Recessing connections into the container so that valves and 
connections will not be struck if the container is dropped on a 
flat surface. 
2. A ventilated cap or collar capable of withstanding a blow 
from any direction equivalent to that of a 30-pound weight 
dropped 4 feet. Construction shall be such that the force of the 
blow will not be transmitted to the valve or connection. 
(b) Portable containers of more than 1,000 pounds (nominal 120 
gallons) water capacity, including skid tanks or for use as cargo 
containers, shall incorporate protection against physical damage to 
container appurtenances by recessing, protective housings, or by 
location on the vehicle. Such protection shall comply with the pro- 
visions under which the tanks are fabricated, and shall be designed 
to withstand static loadings in any direction equal to twice the 
weight of the container and attachments when filled wtih LP-Gas, 
using a safety factor of not less than four, based on the ultimate 
strength of the material to be used. (See 248 CMR 6.03 through 
6.11 and 248 CMR 6.16 through 6.21 for additional provisions apply- 
ing to the LP-Gas system used.) 


Containers with Attached Supports. 
(a) Containers of more than 2,000 gallons water capacity designed 
for permanent installation in stationary service may be provided 
with steel saddles designed to permit mounting the containers on 
flat topped concrete foundations. The total height of the outside 
bottom of the container shell above the top of the concrete founda- 
tion shall not exceed 6 inches. 
(b) Containers of 2,000 gallons water capacity or less,designed for 
permanent installation in stationary service, may be equipped with 
nonfireproofed structural steel supports and designed to permit 
mounting on concrete foundations in accordance with 248 CMR 
6.02(6)(b)1. or 6.02(6)(b)2. 
1. For installation on concrete foundations raised above the 
ground level by more than 12 inches, the structural steel sup- 
ports shall be designed so that the bottoms of the horizontal 
members are not less than 2 inches, nor more than 12 inches 
below the outside bottom of the container shell. 
2. For installation on concrete pads at the ground level, or not 
to exceed 2 inches above the ground level, the structural steel 
supports may be designed so that the bottoms of the structural 
members are not more than 24 inches below the outside bottom of 
the container shell. (See paragraph 4 of 248 CMR 6.04(3)(c)1 
for installation provisions for such containers which are custom- 
arily used as components of prefabricated container-pump assem- 
blies. ) 
(c) Containers to be used as portable storage containers (see 
definition) for temporary stationary service (normally less than 12 
months at any given location) and to be moved only when substan- 
tially empty of liquid shall comply with 248 CMR 6.02(6)(c)1, 
6.02(6)(c)2 and 6.20(2)(a). 
1. If mounted on legs or supports, such supports shall be of 
steel, and shall either be welded to the container by the manu- 
facturer at the time of fabrication or shall be attached to lugs 
which have been so welded to the container. The following shall 
also apply: 

The bottom of the legs or supports shall be not less than 2 
inches or more than 12 inches below the outside bottom of the 
container shell. 

The legs or supports or the lugs for the attachment of these 
legs or supports shall be secured to the container in accordance 
with the code or rule under which the container is designed and 
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built, with a minimum factor of safety of four, to withstand 
loading in any direction equal to twice the weight of the empty 
container and attachments. 
2. If the container is mounted on a trailer or semitrailer run- 
ning gear so that the unit can be moved by a conventional 
over-the-road tractor, attachment to the vehicle, or attachments 
to the container to make it a vehicle, shall comply with the 
appropriate DOT requirements for cargo tank service; except 
that stress calculations shall be based on twice the weight of the 
empty container. The unit shall also comply with applicable State 
and DOT motor carrier regulations and shall be approved by the 
authority having jurisdiction. 
(d) Portable tanks (see definition) shall comply with DOT portable 
tank container specifications as to container design and construc- 
tion, securing of skids or lugs for the attachment of skids and 
protection of fittings. In addition, the bottom of the skids shall be 
not less than 2 inches or more than 12 inches below the outside 
bottom of the container shell. 


Container Markings. 
(a) Containers shall be marked as provided in the Regulations, 
Rules or Code under which they are fabricated and in accordance 


with 248 CMR 6.02(7)(b) through 6.02(7)(d). 
(b) When LP-Gas and one or more other compressed gases are to 
be stored or used in the same area, the containers shall be marked 
to identify their contents in accordance with ANSI Standard 
Z48.1-1954, "Method of Marking Portable Compressed Gas Containers 
to Identify the Material Contained." 
(c) Portable DOT containers designed to be filled by weight, 
including those optionally filled volumetrically but which may re- 
quire check weighing, shall be marked with: 
1. The water capacity of the container in pounds. 
2. The tare weight of the container in pounds, fitted for ser- 
vice. The tare weight is the container weight plus the weight of 
all permanently attached valves and other fittings, but does not 
include the weight of protecting devices removed in order to load 
the container. 
3. Portable cylinders shall have the following label affixed to 
the cylinder: "This cylinder must never be taken into any 
building. If appliance is stored inside, detach cylinder and 
store outside. Storage of a cylinder within any building is pro- 
hibited by safety regulations and may violate your fire insur- 
ance. Close cylinder valve when not in use. This cylinder may 
not be refilled if this label is defaced or obliterated." 
(d) ASME containers to be filled volumetrically at the point of use 
shall be marked in accordance with 248 CMR 6.02(7)(d)1 through 
6.02(7)(d)8. The markings specified shall be on a metal nameplate 
attached to the container, so located as to remain visible after the 
container is installed. 
1. Service for which the container is designed; i.e. under- 
ground, aboveground, or both. 
2. Name and address of container supplier or trade name of 
container. 
3. Water capacity of container in pounds or U.S. Gallons. 
4. Design pressure in psig. 
5. The wording "This container shall not contain a product 
having a vapor pressure in excess of -- psig at 100°F." (See 
Table 1 in 248 CMR 6.02.) 
6. Maximum liquid levels in inches, or in percent of capacity to 
which container may be filled with liquid at temperatures between 
20°F and 130°F at increments of not more than 20°F. These 
level indications may be on the liquid level gaging device, or on 
the container nameplate. These markings are not required on 
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containers filled by fixed maximum liquid level gage, not for 
containers filled by weight. 

7. Tare weight of container fitted for service for containers to 
be filled by weight. 

8. Outside surface area in square feet. 


(8) Container Appurtenances: General. 
(a) This subsection includes fabrication and performance provisions 
for container appurtenances, such as Safety relief devices, con- 
tainer shutoff valves, back-flow check valves, internal valves, 
excess-flow check valves, plugs, liquid level gages and pressure 
gages connected directly into the container openings described in 
248 CMR 6.02(4). Shop installation of such appurtenances in con- 
tainers listed as container assemblies or container systems in accord- 
ance with 248 CMR 6.02(4) is a responsibility of the fabricator 
under the listing. Field installation of such appurtenances is 
covered in 248 CMR 6.03 through 6.11. 
(b) Container appurtenances shall be fabricated of materials suit- 
able for LP-Gas service and resistant to the action of LP-Gas under 
service conditions. Cast iron shall not be used. Cast malleable or 
ductile iron complying with ASTM Specifications A47-68, A395-70 or 
A445-70, is not considered as cast iron in this Standard. 
(c) Container appurtenances shall have a rated working pressure 
of at least 250 psig. 


(9) Container Safety Relief Devices. (See 248 CMR 6.02(20) for 
hydrostatic relief a Bee ) 


(a) Containers shall be equipped with one or more safety relief 
devices which, except as otherwise provided for in 248 CMR 
6.02(9)(b), shall be designed to relieve vapor. 

(b) DOT containers shall be equipped with safety relief valves or 
fusible plug safety relief devices as required by DOT Regulations. 
(See 248 CMR 6.26 (See Appendix D) for additional information.) 
(c) ASME containers shall be equipped with spring-loaded safety 
relief valves set to start-to-discharge, with relation to the design 
pressure of the container, in accordance with Table 2 in 248 CMR 
6.02. 


TABLE 2. 


Containers Minimum Maximum 


All ASME Codes prior to the 1949 Edition, 
and the 1949 Edition, paragraphs U-68 and 
U-69 110% 125%* 


ASME Code, 1949 Edition, Paragraphs U-200 
and U-201, and all ASME Codes later than 
1949 88% 100%* 


* Manufacturers of relief valves are allowed a plus tolerance not exceeding 10 
percent of the set pressure marked on the valve. 


(d) Safety relief devices for ASME containers shall also comply 
with 248 CMR 6.02(8)(d)1 through 6.02(8)(d)5. 
1. Safety relief devices shall be of sufficient individual or 
aggregate capacity as to provide the rate of flow required by 
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248 CMR 6.26 (Appendix D) for the container on which they are 
installed, and to discharge at not less than the rate indicated 
before the pressure is in excess of 120 percent of the maximum 
(not including the 10 percent referred to in the Note of Table 2 
in 248 CMR 6.26) permitted start-to-discharge pressure setting 
of the device. This provision is applicable to all containers 
(including containers installed partially aboveground) except 
containers installed wholly underground in accordance with 248 
CMR 6.26(3)(c)1. 

2. Each safety relief valve shall be plainly and permanently 
marked with: the pressure in psig at which the valve is set to 
discharge; the actual discharge rate in cubic feet per minute of 
air at 60°F and 14.7 psia; and the manufacturer's name and cata- 
log number. Example: A safety relief valve is marked 250-4050 
AIR. This indicates that the valve is set to start-to-discharge 
at 250 psig; and that its rate of discharge is 4050 cfm of air. 
3. Shutoff valves shall not be located between a safety relief 
device and the container, unless the arrangement is such that 
the relief device capacity flow specified in 248 CMR 6.26(8)(d)1 
will be achieved through additional safety relief devices which 
remain operative. 

4. Safety relief valves shall be so designed that the possibility 
of tampering will be minimized. Externally set or- adjusted valves 
shall be provided with an approved means of sealing the adjust- 
ment. 

5. Fuse plugs, with a yield point of 208°F minimum and 220°F 
maximum, with a total discharge area not exceeding 0.25 square 
inch, and which communicate directly with the vapor space of 
the container, may be used in addition to the spring-loaded 
safety relief valves (as specified in Table 2 in 248 CMR 6.02) for 
aboveground containers of 1,200 gallons water capacity or less. 


(10) Container Connections for Flow Control (Filling, Withdrawal, 
Equalizing). 


(a) Shutoff valves, excess-flow check valves, back-flow check 
valves and quick closing internal valves, used individually or in 
suitable combinations, at container filling, withdrawal and equalizing 
connections, shall comply with 248 CMR 6.02(8)(b) and 6.02(8)(c). 
(b) Filling, withdrawal and equalizing connections shall be 
equipped with the appurtenances for the appropriate type and 
capacity of container and the service in which they are to be used 
in accordance with Table 3 in 248 CMR 6.02. 

Note: If the loading or transfer point is not on the container, 
it shall be equipped as specified for filling connections on the 
container. 

(c) The appurtenances specified in Table 3 in 248 CMR 6.02 shall 
comply with 248 CMR 6.02(10)(c) through 6.02(10)(c)4. 

1. Manual shutoff valves shall be designed to provide positive 

closure under service conditions. 

2. Excess-flow check valves shall be designed to close automa- 

tically at the rated flows of vapor or liquid specified by the 

manufacturer. Excess flow valves shall be designed with a 

bypass, not to exceed a No. 60 drill size opening, to allow 

equalization of pressure. 

3. Back-flow check valves, which may be of spring-loaded or 

weight-loaded type with in-line or swing operation, shall close 

when flow is either stopped or reversed. Both valves of double 
back-flow check valves shall comply with this provision. 

4. Internal valves (see definition), either manually or auto- 

matically operated and designed to remain closed except during 

operating periods, shall be considered positive shutoff valves. 

(See 248 CMR 6.18(a)3. for special requirements for such valves 

used on cargo units.) 
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(d) The appurtenances specified in Table 3 in 248 CMR 6.02 may 
be installed as individual components or as combinations completely 


assembled by the appurtenance manufacturer. 


(a) Liquid Ievel gaging devices shall be provided on all containers 
filled by volume. Fixed level gages or variable gages of the slip 
tube, rotary tube or float types (or combinations of such gages) 
may be used to comply with this provision. 

(b) Every container constructed after December 31, 1965, designed 
to be filled on a volumetric basis, shall be equipped with a fixed 
liquid level gage(s) to indicate the maximum filling level(s) for the 
service(s) in which the container is to be used (see 248 CMR 
6.13(3)(f)). This may be accomplished either by using a dip tube 
of appropriate length, or by the position of the gaging device in 


the container. The following shall apply: 
1. ASME containers manufactured after December 31, 1969, shall 


have permanently attached to the container adjacent to the fixed 
liquid level gage, or on the container nameplate, markings show- 
ing the percentage full that is indicated by that gage. 
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Note 1: Containers are not required to be equipped with all 
three connections, but if used, appurtenances shall be those 


shown. Suitably fitted multi-purpose valves may be used. 


Note 2: If more than one appurtenance, or combination of 
appurtenances, is shown for any connection use, any one of the 
appurtenances or combinations shown will comply. (See also 


DOT regulations for cargo and portable containers. ) 


Note 3: Single manual shutoff valve normally used for both 


filling and withdrawal. 


Note 4: External excess flow check valves shall be installed 
in such a way that any undue strain beyond them will not cause 
breakage between the container and the excess flow check 


valves. 


Note 5: Containers of less than 50 pounds water capacity 
need only be equipped with a positive shutoff valve for filling at 


the point of use. 


Note 6: An excess flow check valve is not required in the 
withdrawal connection provided the following are all complied 


with: 


(a) Container water capacity does not exceed 2,000 gallons. 
(b) Withdrawal outlet is equipped with a manually operable 
(having a handwheel or the equivalent) shutoff valve, which is: 


1. threaded directly into the container outlet, or 


2. an integral part of a substantial fitting which is threaded 


directly into or on the container outlet, or 
3. threaded directly into a _ substantial fitting which 
threaded directly into or on the container outlet. 


(c) The controlling orifice between the container contents and 
the shutoff valve outlet does not exceed 5/16 inch in diameter 


for vapor withdrawal or 1/8 inch for liquid withdrawal. 


(d) An approved pressure-reducing regulator is_ directly 
attached to the outlet of the shutoff valve and is rigidly suppor- 
ted, or is adequately supported and properly protected on or at 
the container, and is connected to the shutoff valve by means of 


a suitable flexible connection. 


Note 7: See 248 CMR 6.18(2)(a)3 for special requirements for 


containers constructed to DOT cargo tank specifications. 


2. Containers constructed to DOT cylinder specifications shall 
have stamped on the container, and on the exterior of removable 
dip tube gaging devices, the letters "DT" followed by the ver- 
tical distance (to the nearest tenth inch) from the top of the 
boss or coupling into which the gage, or the container valve of 
which it is a part, is made up, to the end of the dip tube. 
(See Paragraph 3 of 248 CMR 6.02(11)(b)3 for DOT containers 
designed for loading in either the vertical or horizontal posi- 


tion. } 


3. Each container manufactured after December 31, 1972, 
equipped with a fixed liquid level gage for which the tube is not 
welded in place shall be permanently marked adjacent to such 


gage or on container nameplate as follows: 


Containers designed to be filled in one position shall be 
marked with the letters "DT" followed by the vertical distance 
(to the nearest tenth inch) measured from the top center of the 
container boss or coupling into which the gage is installed to the 


maximum permitted filling level. 


Portable universal type containers that may be filled in either 


vertical or horizontal position shall be marked as follows: 


For Vertical Filling: With the letters "VDT" followed by the 
vertical distance (to the nearest tenth inch), measured from the 
top center of the container boss or coupling into which the gage 


is installed to the maximum permitted filling level. 
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For Horizontal Filling: With the letters "HDT" followed by 
the vertical distance (to the nearest tenth inch), measured from 
the top centerline of the container boss or coupling opening into 
which the gage is installed to the inside top of the container 
when in the horizontal position. 

4. Cargo tanks having several fixed level gages positioned at 
different levels, shall have stamped adjacent to each gage the 
loading percentage (to the nearest 2/10 percent) of the container 
content which that particular gage indicates. (See 248 CMR 
6.18(2)(a)4 for other provisions as to gage location and correla- 
tion with other gages on cargo units.) 
5. The intent of 248 CMR 6.02(11)(b) may be achieved by other 
methods acceptable to the authority having jurisdiction. 
(c) Variable liquid level gages shall comply with 248 CMR 
6.02(11)(c)1 through 6.02(11)(c)5. 
1. Variable liquid level gages shall be so arranged that the 
maximum liquid level for butane, for a 50/50 mixture by volume 
of butane and propane, and for propane, to which the container 
may be filled is readily determinable. 
2. The markings indicating the various liquid levels from empty 
to full shall either be directly on the system nameplate or on the 
gaging device or on both. (See 248 CMR 6.02(7)(d)6.) 
3. Dials of magnetic float or rotary gages shall show whether 
they are for cylindrical or spherical containers, and whether for 
aboveground or underground service. 
4. The dials of gages for use only on aboveground containers 
of over 1,200 gallons water capacity shall be so marked. 
5. Variable liquid level gages shall comply with the accuracy 
provisions of 248 CMR 6.13(3)(f) if they are used for filling 
containers. 
(d) Gaging devices requiring bleeding of product to the atmos- 
phere, such as fixed liquid level, rotary tube, and slip tube gages, 
shall be designed so that the bleed valve maximum opening to the 
atmosphere is not larger than a No. 54 drill size, unless equipped 
with excess-flow check valves. 


(12) Container Pressure Gages. 

(a) Pressure gages shall compiy with 248 CMR 6.02(8)(b) and 
6.02(8)(c). 

(b) Pressure gages shall be attached directly to the container 
opening or to a valve or fitting which is directly attached to the 
container opening. If the effective opening into the container will 
permit a flow greater than that of a No. 54 drill size, an excess- 
flow check valve shall be provided. 


(13) Other Container Connections. Container openings, other than 
those equipped as provided in 248 CMR 6.02(9) through 6.02(12), shall 
be equipped with one of the following: 

(a) A positive shutoff valve in combination with an excess-flow 


valve. 
(b) A combination of an internal excess-flow valve and a plug. 
(c) A plug. 


(14) Piping (Including Hose), Fittings And Valves: General. 

(a) This subsection includes basic design provisions and material 
specifications for pipe, tubing, pipe and tubing fittings, valves 
(including hydrostatic relief valves), hose, hose connections and 
flexible connectors used to connect container appurtenances with 
the balance of the LP-Gas system in accordance with the installation 
provisions of 248 CMR 6.03 through 6.11. 

(b) Piping, pipe and tubing fittings and valves used to supply 
utilization equipment shall comply with 248 CMR 5.00 or 248 CMR 
8.00, whichever is applicable. 
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(c) Pipe and tubing shall comply with 248 CMR 6.02(15) and 
6.02(16) or shall be of material which has been investigated and 
tested to determined that is is safe and suitable for the proposed 
service and is recommended for that service by the manufacturer, 
and be acceptable to the authority having jurisdiction. 


(15) Pipe. Pipe shall be wrought iron or steel, brass, or copper and 
shall comply with 248 CMR 6.02(15)(a) through 6.02(15)(d). 
(a) Wrought iron pipe; ANSI B36.10 "Wrought-Steel and Wrought 
Iron Pipe." 
(b) Steel Pipe; ANSI B36.1 "Welded and Seamless Steel Pipe" 
(ASTM A-53). 
(c) Brass pipe; ANSI H27.1 "Seamless Red Brass Pipe" (ASTM 


(d) Copper pipe; ANSI H26.1 "Seamless Copper Pipe" (ASTM 
B-42). 


(16) Tubing. Tubing shall be steel, brass or copper and _ shall 
comply with 2320(a) through (c): 
(a) Steel tubing; ASTM A-539 "Electric-Resistance Welded Coiled 
Steel Tubing for Gas and Oil Lines." 
(b) Brass tubing*; ANSI H36.1 "Seamless Brass Tube" (ASTM 
B-135). 
(c) Copper tubing*: 
1. Type K or L, ANSI H23.1 "Seamless Copper Water Tube," 
(ASTM D-88). 
2. ASTM B-280-66, "Seamless Copper Tube for Air Conditioning 
and Refrigeration Field service." 


(17) Pipe and Tubing Fittings. Fittings shall be steel, brass, cop- 
per, malleable iron or ductile (nodular) iron, and shall comply with 248 
CMR 6.02(17)(a) and 6.21(17)(b). Cast iron pipe fittings (ells, tees, 
crosses, couplings, unions, flanges or plugs) shall not be used. 
(a) Pipe joints in wrought iron, steel, brass or copper pipe may 
be screwed, welded or brazed. 
1. Fittings used at pressures higher than container pressure, 
such as on the discharge of liquid transfer pumps, shall be 
suitable for a working pressure of at least 350 psig. 
2. Except as provided in 248 CMR 6.02(17)(a)1, fittings used 
with liquid LP-Gas, or with vapor LP-Gas at operating pressures 
over 125 psig shall be suitable for a working pressure of 250 
psig. 
3. Fittings for use with vapor LP-Gas at pressures not exceed- 
ing 125 psig shall be sluitable for a working pressure of 125 
psig. 
4. Soldering or brazing filler material shall have a melting point 
exceeding 1,000°F. 
(b) Tubing joints in steel, brass or copper tubing shall be made 
with approved gas tubing fittings and may be flared, soldered or 
brazed. 
1. Fittings used at pressures higher than container pressure, 
such as on the discharge of liquid transfer pumps, shall be 
suitable for a working pressure of at least 350 psig. 
2. Except as provided in 248 CMR 6.02(17)(b)1, fittings used 
with liquid LP-Gas, or with vapor LP-Gas at operating pressures 
over 125 psig, shall be suitable for a working pressure of 250 
psig. 


*Heavy walled seamless brass or copper tubing, not exceeding 3/32 
inch internal diameter with a wall thickness not less than 3/64 inch, is 
required where LP-Gas in liquid form enters certain types of buildings 
(See paragraph 7 of 248 CMR 6.02(6)(a)3.) 
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3. Fittings for use with vapor LP-Gas at pressures not exceed- 
ing 125 psig shall be suitable for a working pressure of 125 
psig. 

4. Soldering or brazing filler material shall have a melting point 
exceeding 1,000°F. 


(18) Valves, Other than Container Valves. 
(a) The pressure containing parts of valves (except appliance 
valves), including manual positive shutoff valves, excess-flow check 
valves, back-flow check valves and remotely controlled valves 
(either manually or automatically operated) used in piping systems 
shall be of steel, ductile (nodular) iron, malleable iron or brass 
suitable for LP-Gas service. Ductile (nodular) iron shall comply 
with ASTM A395-70 or A445-70. Malleable iron shall comply with 
ASTM A47-68. All materials such as valve seat discs, packing, seals 
and diaphragms shall be resistant to the action of LP-Gas under 
service conditions. 
(b) Valves shall be designed for the appropriate working pres- 
sure, as follows: 
1. Valves used at pressures higher than container pressure, 
such as on the discharge of liquid transfer pumps, shall be 
suitable for a working pressure of at least 350 psig. (400 psig 
WOG valves comply with this provision.) 
2. Except as provided in 248 CMR 6.02(17)(b)1, valves to be 
used with liquid LP-Gas, or with vapor LP-Gas at pressures in 
excess of 125 psig, shall be suitable for a working pressure of 
at least 250 psig. 
3. Valves (except appliance valves) to be used with vapor 
LP-Gas at pressures not to exceed 125 psig shall be suitable for 
a working pressure of at least 125 psig. 
(c) Manual shutoff valves, excess-flow check valves and backflow 
check valves used in piping systems shall comply with the provis- 
ions for container valves. (See 248 CMR 6.02(10)(c)1 through 
6.02(10)(c)3.) 
(d) Approved remotely controlled valves, operated by mechanical, 
electrical, or hydraulic means, or by gas or air pressure, may be 
used as shutoff valves, and in lieu of excess-flow check and back- 
flow check valves in piping systems, if a reliable means of operation 
in the event of an emergency is provided. 


(19) Hose, Hose Connections and Flexible Connectors. 
(a) Hose, hose connections an exible connectors (see definition) 
shall be fabricated of materials resistant to the action of LP-Gas 
both as liquid and vapor. If wire braid is used for reinforcement 
it shall be of corrosion resistant material such as stainless steel. 
(b) The correctness of design, construction.and performance of 
hose, shall be determined by: 
1. Listing by Underwriters' Laboratories, Inc., or other nation- 
ally recognized testing laboratory, or 
2. Approval by the Board of State Examiners of Plumbers and 
Gas Fitters. 
(c) Hose, hose connections and flexible connectors used for convey- 
ing LP-Gas liquid or vapor at pressures in excess of 5 psig, and as 
provided in 248 CMR 6.06 regardless of the pressure, shall comply 
with 248 CMR 6.02(19)(c)1. and 6.02(19)(c)2.: 
1. Hose shall be designed for a minimum bursting pressure of 
1,750 psig, (350 psi working pressure) and shall be identified 
"LP-Gas" or "LPG" at not greater than 10-foot intervals. 
2. Hose assemblies, after the application of connections, shall 
be capable of withstanding a test pressure of not less than 700 


psig. 
(d) Hoses or flexible connectors used to supply LP-Gas to utiliza- 


tion equipment or appliances shall be installed in accordance with 
the provisions of 248 CMR 6.04(7)(h) and 6.04(7)(i). 
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(20) Hydrostatic Relief Valves. Hydrostatic relief valves, designed to 
relieve the hydrostatic pressure which might develop in sections of 
liquid piping completely closed off by shutoff valves, shall have pres- 
sure settings in accordance with Table 4 in 248 CMR 6.02. 


TABLE 4. 


Pressure Settings 


Located in Piping Directly Connected to 


Minimum Maximum 
DOT (ICC) Cylinders 400.0 psig 500 psig 
ASME Containers, 250 psig design* 350.0 psig 500 psig 
ASME Containers, 312.5 psig design* 437.5 psig 500 psig 
Pump Discharge Systems 450.0 psig 500 psig 


* Or equivalent. (See 248 CMR 6.02(3)(b) and 248 CMR 6.25 (Appendix C)) 


Note: See 248 CMR 6.04(8) for installation provisions for hydrostatic relief 
valves. 


(21) Equipment: General. 
(a) This subsection includes fabrication and performance provisions 


for LP-Gas equipment such as pumps, compressors, vaporizers, 
strainers, meters and regulators. 
(b) Equipment shall be designed for a rated working pressure 
appropriate to the service in which it is to be used, as follows: 
1. For use with liquid LP-Gas, or vapor LP-Gas at pressures 
over 125 psig, the rated working pressure shall be at least 250 
psig. 
2. For use with vapor LP-Gas at pressures not to exceed 125 
psig, but above 20 psig, the rated working pressure shall be at 
least 125 psig. 
3. For use with vapor LP-Gas at pressures not to exceed 20 
psig. the rated working pressure of the equipment shall be 
adequate for the service in which it is to be used. 
(c) Equipment shall be fabricated of materials suitable for LP-Gas 
service and resistant to the action of LP-Gas under service condi- 
tions. The use of steel, ductile (nodular) iron, malleable iron, 
high-strength gray iron, or brass, complying with ASTM A395-70 or 
A445-70, A47-68, A126-66 or A536-70 is recommended. Cast iron 
shall not be used for strainers or flow indicators which shall comply 
with provisions for materials for construction of valves. (See 248 
CMR 6.02(18)(a).) 


(22) Pumps. 
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(a) Pumps shall be designed for LP-Gas service and may be of 
rotary, centrifugal, turbine or reciprocating type. 

(b) Positive displacement pumps shall be equipped with a pressure 
actuated bypass valve or recirculating system which shall limit the 
differential pressure developed by the pump to the maximum for 
which it is rated. If this primary recirculating system is designed 
to return the excess product to the supply container or into the 
pump suction with a shutoff valve in the line, a secondary safety 
recirculation system shall be provided which shall have no means of 
rendering it inoperative. This secondary system may have a pres- 
sure setting greater than that of the primary system but not in 
excess of 400 psig. Either or both of these devices may be integral 


Vol. 11 - 289 


248 CMR: 


BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


6.02: continued 


with the pump, or if not, shall be provided in the pump piping in 
accordance with 248 CMR 6.04(10)(a)2. 


(23) Compressors. 


(a) Compressors shall be designed for LP-Gas service and may be 
of the rotary or reciprocating type and shall be equipped with 
suitable glands or seals to minimize any release of LP-Gas. 

(b) Means shall be provided to limit the suction pressure to the 
maximum for which the compressor is designed. 

(c) Means shall be provided to prevent the entrance of LP-Gas 
liquid into the compressor suction, either integral with the com- 
pressor, or installed externally in the suction piping (see 248 CMR 
6.04(10)(b)2). 


(24) Vaporizers, Tank Heaters and Vaporizer-Burners. 
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(a) Vaporizers may be of the indirect type (utilizing steam, hot 
water or other heating medium), or direct fired. This subsection 
does not apply to engine fuel vaporizers or to integral vaporizers- 
burners such as those used with weed burners or tar kettles. 
(b) Indirect vaporizers shall comply with 248 CMR 6.02(24)(b) 
through 6.02(24)(b)5.: 
1. Indirect vaporizers with an inside diameter of more than 6 
inches shall be constructed in accordance with the applicable 
provision of the 1971 ASME Code for a design pressure of 250 
psig and shall be permanently and legibly marked with: The 
marking required by the code, the allowable working pressure 
and temperature for which designed, the sum of the outside 
surface area and the inside heat exchange surface area in square 
feet, and the name or symbol of the manufacturer. 
2. Indirect vaporizers having an inside diameter of 6 inches or 
less are exempt from the ASME Code, and need not be marked. 
They shall be constructed for a minimum 250 psig design pres- 
sure. 
3. Indirect vaporizers shall be provided with a suitable auto- 
matic means to prevent liquid passing through the vaporizer to 
the vapor discharge piping. This means may be integral with 
the vaporizers, or otherwise provided in the external piping (see 
248 CMR 6.09(2)(f). 
4. Indirect vaporizers, including atmospheric type vaporizers 
using heat from the surrounding air or the ground, and of more 
than one quart capacity, shall be equipped, at or near the 


discharge, with a spring-loaded safety relief valve providing an. 


effective rate of discharge in accordance with 248 CMR 6.26 
(Appendix D). Fusible plugs shall not be used. 
5. Indirect atmospheric type vaporizers of less than one quart 
capacity need not be equipped with safety relief valves, but 
shall be installed in accordance with 248 CMR 6.09(2)(i). 

(c) Direct-fired vaporizers shall comply with 248CMR 6.02(22)(c)1. 

through 6.02(22)(c)6. 
1. Design and construction shall be in accordance with the 
applicable requirements of the 1971 ASME Code for the working 
conditions to which the vaporizer will be subjected, and it shall 
be permanently and legibly marked with: The markings required 
by the code, the outside surface area in square feet, the area of 
the heat exchange surface in square feet, the maximum vaporiz- 
ing capacity in gallons per hour, the rated heat input in Btu, 
and the name or symbol of the manufacturer. 
2. Direct-fired vaporizers shall be equipped, at or near the 
discharge, with a spring-loaded safety relief valve providing an 
effective rate of discharge in accordance with 221 CMR 4.26 
(Appendix D). The relief valve shall be located so as not to be 
subject to temperatures in excess of 140°F. Fusible plugs shall 
not be used. 
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3. Direct-fired vaporizers shall be provided with suitable auto- 
matic means to prevent liquid passing from the vaporizer to its 
vapor discharge piping. 
4. A means for manually turning off the gas to the main burner 
and pilot shall be provided. 
5. Direct-fired vaporizers shall be equipped with an automatic 
safety device to shut off the flow of gas to the main burner if 
the pilot light is extinguished. If the pilot flow exceeds 2,000 
Btuh, the safety device shall shut off the flow of gas to the 
pilot also. 
6. Direct-fired vaporizers shall be equipped with a limit control 
to prevent the heater from raising the product pressure above 
the design pressure of the vaporizer equipment, and to prevent 
raising the pressure within the storage container above the 
pressure shown in the first column of Table 1 in 248 CMR 6.02 
corresponding with the design pressure of the container (or its 
1971 ASME Code equivalent - see Note 1 of Table 1 in 248 CMR 
6.02). 
(d) Direct gas-fired tank heaters shall be designed exclusively for 
aboveground use. They may be an integral part of a fuel storage 
container, directly connected to the container liquid section, or to 
the vapor section or to both, and shall comply with 248 CMR 
6.02(24)(d)1 through 6.02(24)(d)4. 
1. Tank heaters shall be permanently and legibly marked with: 
the rated input to the burner in Btu, the maximum vaporizing 
capacity in gallons per hour, and the name or symbol of the 
manufacturer. 
2. Tank heaters shall be provided with a means for manually 
turning off the gas to the main burner and the pilot. 
3. Tank heaters shall be equipped with an automatic safety 
device to shut off the flow of gas to the main burner if the pilot 
is extinguished. If the pilot flow exceeds 2,000 Btuh, the 
safety device shall shut off the flow of gas to the pilot also. 
4. Direct gas-fired tank heaters shall be equipped with a limit 
control to prevent the heater from raising the pressure in the 
storage container to more than 75 percent of the pressure shown 
in the first column of Table 1 in 221 CMR 4.02 corresponding 
with the design pressure of the container (or its 1971 ASME 
Code equivalent -- see Note 1 of Table 1 in 211 CMR 4.02). 
(e) Vaporizer-burner shall be constructed with a minimum design 
pressure of 250 psig with a factor of safety of five, and shall 
comply with 248 CMR 6.02(24)(e)1 through 6.02(24)(e)5: 
1. The vaporizer-burner or the appliance in which it is in- 
stalled shall be permanently and legibly marked with: the maxi- 
mum burner input in Btuh, and the name or symbol of the 
manufacturer. 
2. Vaporizer coils or jackets shall be made of ferrous metals or 
high temperature alloys. 
3. The vaporizer section shall be protected by a hydrostatic 
relief valve, located where it will not be subjected to tempera- 
tures in excess of 140°F, and with a pressure setting such as to 
protect the components involved but not lower than 250 psig. 
The relief valve discharge shall be directed upward and away 
from the component parts of the vaporizer-burner.  Fusible 
plugs shall not be used. 
4. A means shall be provided for manually turning off the gas 
to the main burner and the pilot. 
5. Vaporizer-burners shall be provided with an automatic safety 
device to shut off the flow of gas to the main burner and pilot 
in the event the pilot is extinguished. See Prevention of Fire 
and Dust Explosions in Grain Elevators and Bulk Grain Handling 
Facilities, NFPA No. 61B, for ignition and combustion controls 
applicable to vaporizer-burners associated with grain dryers. 
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(25) Strainers. Strainers shall be designed to minimize the possibility 
of particulate materials clogging lines and damaging pumps, compres- 
sors, meters or regulators. The strainer element shall be accessible for 
cleaning. 


(26) Meters. 
(a) Vapor meters of the tin or brass case type of soldered con- 
struction shall not be used at pressures in excess of | psig. 
(b) Vapor meters of the die cast or iron case type may be used at 
any pressure equal to or less than the working pressure for which 
they are designed and marked. 


(27) Dispensing Devices. 
(a) Components of dispensing devices, such as meters, vapor 


separators, valves and fittings within the dispenser, shall comply 
with 248 CMR 6.02(21)(b)1 and 6.02(21)(c). 

(b) Pumps of dispensers used to transfer LP-Gas shall comply with 
248 CMR 6.02(21)(b)1, 6.02(21)(c), and 6.02(22). Such pumps 
shall be equipped to permit control of the flow and to minimize the 
possibility of leakage or accidental discharge. Means shall be 
provided on the outside of the dispenser to readily shut off the 
power in the event of fire or accident. This means may be integral 
with the dispenser or provided externally when the dispenser is 
installed. (See 248 CMR 6.04(10)(f).) 

(c) Dispensing hose shall comply with 248 CMR 6.19(a) through 
6.19(c). An excess-flow check valve or an automatic shutoff valve 
complying with 248 CMR 6.02(10)(c)1, 6.02(10)(c)2, 6.02(10)(c)3, 
and 6.02(18)(c), or 248 CMR 6.02(10)(c)4 and 6.02(18)(d) shall be 
installed in or on the dispenser at the point at which the dispenser 
hose is connected to the liquid piping. A _ differential back 
pressure valve shall be considered as meeting these provisions. 


(28) Regulators. Final stage regulators (excluding appliance regula- 
tors) shall be equipped, on the low pressure side, with a relief valve, 
set to start-to-discharge within the limits specified in Table 5 in 248 
CMR 6.02. 


TABLE 5. 


Relief Valve Start-to-Discharge Pressure 
Setting, % of Regulator Delivery Pressure 


Regulator Delivery 


Pressure in psig Minimum Maximum 
1 or less 200% 300% 
Above 1, not over 3 140% 200% 
Above 3 125% 200% 


9/30/80 


(29) Sight Flow Glasses. Flow indicators, either of the simple obser- 
vation type or combined with a back-flow check valve, may be used in 
applications in which the observation of liquid flow through the piping 
is desirable or necessary. 


(30) Appliances: General. This subsection includes basic construc- 
tion ee performance provisions for LP-Gas consuming appliances. 
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(31) Approved Appliances. 
(a) New pesdandal commercial and industrial LP-Gas consuming 


appliances, except for those covered in 248 CMR 6.02(31)(b) and 
6.02(32)(a) shall be listed. 

(b) For an appliance, class of appliance, or appliance accessory 
for which no applicable standard has been developed, approval of 
the Board of State Examiners of Plumbers and Gas Fitters shall be 
required before installation is made. 


(32) Provisions for Appliances. 
(a) It shall be determined whether the appliance has been designed 
for use with the gas to which it will be connected. No attempt 
shall be made to convert the appliance from the gas specified on the 
rating plate for use with a different gas without consulting the 
serving gas supplier or the appliance manufacturer for complete 
instructions. (See 248 CMR 5.03(2).) 
(b) Unattended heaters used inside buildings for animal or poultry 
production or care shall be equipped with approved automatic de- 
vices to shut off the flow of gas to the main burners, and pilots if 
used, in the event of flame extinguishment or combustion failure. 
(See 248 CMR 6.07(1)(c) for exception to this provision when such 
heaters are used in buildings without enclosing walls.) 
(c) Appliances using vaporizer-burners shall comply with 248 CMR 
6.02(24)(e). 
(d) Appliances used in mobile homes and recreational vehicles shall 
be approved for such service. 
(e) LP-Gas appliances used on commercial vehicles (see 248 CMR 
6.11) shall be approved for the service (see 248 CMR 6.02(31)) and 
shall comply with 248 CMR 6.02(32)(e)1 and 6.02(32)(e)2. 
1. Gas-fired heating appliances and water heaters shall be 
equipped with automatic devices designed to shut off the flow of 
gas to the main burner and the pilot in the event the pilot flame 
is extinguished. 
2. Gas-fired heating appliances and water heaters to be used in 
vehicles intended for human occupancy shall make provisions for 
complete separation of the combustion system and the living 
space. If this separation is not integral with the appliance, it 
shall be provided otherwise by the method of installation (see 
248 CMR 6.11(4)(b)). 


6.03: Installation of LP-Gas Systems 
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(1) This section applies to the field installation of LP-Gas systems 
utilizing components, subassemblies, container assemblies and container 
systems fabricated in accordance with 248 CMR 6.02. 


(2) 248 CMR 6.04 includes general provisions applicable to most 
stationary systems. 248 CMR 6.05 to 6.11 extend and modify 248 CMR 
6.04 for systems installed for specific purposes. 


(3) LP-Gas systems shall be installed in accordance with this Standard 
and other national standards which may apply. These include: 
(a) Installation of Gas Appliances and Gas Piping, 248 CMR 5.00. 
(b) Installation of Gas Piping and Gas Equipment on Industrial 
Premises and Certain Other Premises, 248 CMR 8.00. 
(c) Mobile Home Parks, NFPA No. 501A (ANSI A119.3). 1972 
Edition. 
(d) Mobile Homes, NFPA No. 501B (ANSI Al119.1). 1972 Edition. 
(e) Recreational Vehicles, NFPA No. 501C (ANSI A119.2). 1972 
Edition. 
(f) Ovens and Furnaces, NFPA No. 86A. 1971 Edition. 
(g) Incinerators and Rubbish Handling, NFPA No. 82. 1972 
Edition. 
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(h) Grain Elevators and Bulk Handling, NFPA No. 61B (Grain 
Dryers). 1970 Edition. 


6.04: Installation of LP-Gas Systems: General Provisions 


(1) Application. 

(a) This section includes location and installation criteria for 
containers; the installation of container appurtenances and regula- 
tors; piping service limitations; the installation of piping (including 
flexible connectors and hose); hydrostatic relief valves and equip- 
ment (other than vaporizers, see 248 CMR 6.09); and the testing of 
piping systems. 

(b) The provisions of this section are subject to modification for 
systems used for certain specific purposes (see 248 CMR 6.03(2)). 


(2) Location of Containers. 
(a) LP-Gas containers shall be located outside of buildings, except 
as follows: 
1. Portable containers as specifically provided in 248 CMR 6.06. 
2. Containers in buildings used exclusively for container filling, 
vaporization, pressure reduction, gas mixing, gas manufacturing 
or distribution and complying with 248 CMR 6.22. 
3. Containers used with LP-Gas stationary or portable engine 
fuel systems complying with 248 CMR 6.08. 
4. Containers used with LP-Gas fueled industrial trucks comply- 
ing with 248 CMR 6.08(7)(b). 
5. Containers on LP-Gas fueled vehicles garaged in accordance 
with 248 CMR 6.08(7)(a). 
6. Portable containers awaiting use or resale when stored in 
accordance with 248 CMR 6.15. ( 
(b) Containers installed outside of buildings, whether of the 
portable type replaced on a cylinder exchange basis, or permanent- 
ly installed and refilled at the installation, shall be located with 
respect to the nearest important building, group of buildings, or 
line of adjoining property which may be built upon, in accordance 
with Table 1 in 248 CMR 6.04 or with 248 CMR 6.04(2)(d) and 
6.04(2)(e). (See 248 CMR 6.28 (Appendix F).) 


TABLE 1. 
Water Capacity Minimum Distances 
Per Container Containers Between Aboveground 
Gallons Underground Aboveground Containers 
Less than 125 10 feet None None 
(Note (a)) (Note (b)) 
125 to 250 10 feet 10 feet None 
251 to 500 10 feet 10 feet 3 feet 
501 to 2,000 25 feet 25 feet 3 feet 
(Note (c)) (Note (c)) 

2,001 to 30,000 50 feet 50 feet 5 feet 
30,001 to 70,000 50 feet 75 feet (1/4 of sum of diameters 
70,001 to 90,000 50 feet 100 feet of adjacent containers) 
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Note (a): 


Note (b): 


Note (c): 
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Notes to Table 1. 


If the aggregate water capacity of a multi-container installation at a 
consumer site is 501 gallons or more, the minimum distance shall 
comply with the appropriate portion of this table, applying the aggre- 
gate capacity rather than the capacity per container. If more than one 
such installation is made, each installation shall be separated from 
any other installation by at least 25 feet. Do not apply the MINIMUM 
DISTANCES BETWEEN ABOVEGROUND CONTAINERS to such installations. 


The following shall apply to aboveground containers installed along- 
side of buildings: 

(1) Portable DOT cylinder specification containers shall be located 
and installed so that the discharge from the container safety relief 
device is at least 3 feet horizontally away from any building opening 
below the level of such discharge, and shall not be beneath any build- 
ing unless this space is well ventilated to the outside and is not 
enclosed for more than 50 percent of its perimeter. The discharge 
from container safety relief devices shall be located not less than 5 
feet in any direction away from openings into sealed combustion system 
appliances or mechanical ventilation air intakes. 

(2) ASME containers of less than 125 gallons water capacity shall be 
located and installed so that the discharge from safety relief devices 
shall not terminate in or beneath any building and shall be located at 
least 5 feet horizontally away from any building opening below the 
level of such discharge, and not less than 5 feet in any direction 
away from openings into sealed combustion system appliances or mechan- 
ical ventilation air intakes. 

(3) The filing connection and the vent from liquid level gases on 
either DOT or ASME containers filled at the point of installation 
shall be not less than 10 feet in any direction away from air openings 
into sealed combustion system appliances or mechanical ventilation air 
intakes. 


This distance may be reduced to not less than 10 feet for a single 
container of 1,200 gallons water capacity or less provided such con- 
tainer is at least 25 feet away from any other LP-Gas container of 
more than 125 gallons water capacity. 


(c) In case of bulk storage (2,000 gallons aggregate water capacity 
or more) in heavily populated or congested areas, determination as 
to individual tank capacity, total storage, distance to line of adjoin- 
ing property which may be built upon, or other reasonable protec- 
tive methods, shall be made by the authority having jurisdiction. 
(d) In industrial installations involving containers of 180,000 gal- 
lons aggregate water capacity or more, where serious mutual expo- 
sures between the container(s) and adjacent properties prevail, the 
authority having jurisdiction may require fire walls or other means 
of special protection designed and constructed in accordance with 
good engineering practices. 
(e) In the case of buildings of other than wood-frame construction 
devoted exclusively to gas manufacturing and distribution opera- 
tions, including LP-Gas service stations, the above distances may 
be reduced provided that in no case shall containers having a water 
capacity exceeding 500 gallons be located closer than 10 feet to 
such gas manufacturing and distributing buildings. 
(f) The following provisions shall also apply: 

1. Containers shall not be stacked one above the other. 

2. Loose or piled combustible material and weeds and long dry 

grass shall not be permitted within 10 feet of any container. 

3. Suitable means shall be used to prevent the accumulation of 

flammable liquids under adjacent LP-Gas containers, such as by 

dikes, diversion curbs or grading. 


Vol. 11 - 295 


248 CMR: 


BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


6.04: continued 


(3) 


9/30/80 


4. When dikes are used with flammable liquid tanks, LP-Gas 
containers shall not be located within the diked area. The 
minimum separation between an LP-Gas container and the center- 
line of a dike shall be 10 feet. 

5. The minimum separation between LP-Gas containers and 
flammable liquids tanks shall be 20 feet. This provision shall 
not apply when LP-Gas containers of 125 gallons or less water 
capacity are installed adjacent to fuel oil tanks of 550 gallons or 
less capacity. 

6. Where necessary to prevent flotation due to possible high 
flood waters around aboveground containers, or high water table 
for those underground, containers shall be securely anchored. 
7. When LP-Gas containers are to be stored or used in the same 
area with other compressed gases, the containers shall be 
marked to identify their content in accordance with ANSI Stan- 
dard 248.1 "Method of Marking Portable Compressed Gas Con- 
tainers to Identify the Material Contained." 


Installation of Containers. 
(a) DOT cylinder specification containers shall be installed only 
aboveground, and shall be set upon a firm foundation, or otherwise 
firmly secured. The possible effect on the outlet piping of settling 
shall be guarded against by a flexible connection or special fitting 
(See 248 CMR 6.04(7)(e) and 6.04(7)(h)). 
(b) ASME containers may be installed aboveground, or partially or 
totally underground, and may be either a vertical or horizontal 
position, provided the design contemplates the installation position. 
Where physical damage to LP-Gas containers, or systems of which 
they are a part, from vehicles is a possibility, precautions against 
such damage shall be taken. 
(c) ASME containers designed for permanent installation in station- 
ary service aboveground, except as provided in Paragraph 5 of 248 
CMR 6.04(3)(c)1 and 248 CMR 6.04(3)(c)3, shall be placed on 
substantial masonry or noncombustible structural supports on con- 
crete or firm masonry foundations, and supported as follows: 
1. Horizontal containers shall be mounted on saddles in such a 
manner as to permit expansion and contraction, and not to cause 
an excessive concentration of stresses. Structural steel sup- 
ports may be used if protected against fire in an approved 
manner, or if in compliance with 248 CMR 6.04(3)(c)3, and as 
follows: 

Containers of more than 2,000 gallons of water capacity shall 
be provided with concrete or masonry foundations formed to fit 
the container contour, or if furnished with saddles in compliance 
with 248 CMR 6.02(6)(a), may be placed on flat-topped founda- 
tions. 

Containers of 2,000 gallons water capacity or less may be 
installed on concrete or masonry foundations formed to fit the 
container contour, or if equipped with attached supports comply- 
ing with 248 CMR 6.02(6)(b), may be installed as follows: 

If the bottoms of the horizontal members of the container 
saddles, runners or skids are to be more than 12 inches above 
grade, fire-resistive foundations shall be provided. A container 
shall not be mounted with the outside bottom of the container 
shell more than 5 feet above the surface of the ground. 

For temporary use at a given location, not to exceed 6 
months, fire-resistive foundations or saddles are not required 
provided the outside bottom of the container shell is not more 
than 5 feet above the surface of the ground and that flexible 
piping connections are used. (See 248 CMR 6.02(19)(c)). 

Containers, or container-pump assemblies mounted on a com- 
mon base complying with 248 CMR 6.02(6)(b) may be placed on 
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concrete pads at ground level or within 2 inches of ground 
level, provided the liquid piping from the container is sufficient- 
ly flexible to minimize the possibilities of leakage or breakage in 
the event of the failure of the container supports. 
2. Vertical containers shall be installed in accordance with good 
engineering practice. 
3. With the approval of the authority having jursidiction, single 
containers complying with 248 CMR 6.02(6)(a) or 6.02(6)(b) may 
be installed in isolated locations, with nonfireproofed steel sup- 
ports resting on concrete pads or footings, provided the outside 
bottom of the container shell is not more than 5 feet above the 
ground level. 
4. Suitable means of preventing corrosion shall be provided on 
that part of the container in contact with the saddles or founda- 
tions or on that part of the container in contact with masonry. 
(d) Single containers constructed as portable storage containers 
(see definition) for temporary stationary service in accordance with 
248 CMR 6.02(6)(c) shall be placed on concrete pads, paved sur- 
faces or firm earth for such temporary service (normally not more 
than 12 months at a given location) and the following shall apply: 
1. The surface on which they are placed shall be substantially 
level and, if not paved, shall be cleared (and kept cleared) of 
dry grass and weeds, and other combustible material within 10 
feet of the container. 
2. Flexible connections shall be used to compensate for any 
settling or misalignment. 
3. If such containers are to be set with the bottoms of the 
skids or runners above the ground, nonfireproofed structural 
supports may be used for isolated locations with the approval of 
the authority having jurisdiction, and provided the height of the 
outside bottom of the container shell above the ground does not 
exceed 5 feet. Otherwise, fire-resistive supports shall be pro- 
vided. 
(e) If the container is mounted on, or is part of a vehicle as 
provided in 248 CMR 6.02(6)(c)2, the unit shall be parked in 
compliance with the provisions of 248 CMR 6.04(2)(b) as to the 
location of a container of that capacity for normal stationary ser- 
vice, and in accordance with the following: 
1. The surface shall be substantially level and if not paved 
shall be suitable for heavy vehicular use, and shall be cleared 
(and kept cleared) of dry grass and weeds, and other combus- 
tible material within 10 feet of the container. 
2. Flexible connections shall be used to compensate for any 
settling or misalignment. 
(f) Portable containers of 2,000 gallons water capacity or less 
complying with 248 CMR 6.02(6)(d), may be installed for stationary 
service as provided in Paragraph 3 of 248 CMR 6.04(3)(c)1 for 
stationary containers. 
(g) ASME container assemblies or container systems listed for 
underground installation, or container assemblies listed for inter- 
changeable aboveground-underground service, may be _ installed 
underground as follows: 
1. The top of the container shall be at least 6 inches below 
grade, unless the container might be subject to abrasive action 
or physical damage from vehicular traffic or from other causes 
such as in LP-Gas service stations. In this case, it shall be 
placed not less than 2 feet below grade or equivalent protection 
shall be otherwise provided (such as by the use of a concrete 
slab) to prevent imposing the weight of a loaded vehicle directly 
on the container shell. 
2. The portion of the container to which the manhole or other 
connections are attached, need not be covered. However, where 
necessary, protection of the manhole and other connections 
against vehicular traffic damage shall be provided. When there 
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is the possibility of a manhole or housing becoming flooded, the 
discharge from the regulator vent lines shall be above the 
highest probable water level. 
3. Containers shall be protected against corrosion for the soil 
conditions at the container site by a method acceptable to the 
authority having jurisdiction. Precaution shall be taken to pre- 
vent damage to the coating during handling. Any damage to the 
coating shall be repaired before backfilling. 
4. Containers shall be set substantially level on a firm founda- 
tion (firm earth may be used) and surrounded by earth or sand 
firmly tamped in place. Backfill shall be free of rocks or similar 
abrasives. 
5. When a container is to be abandoned underground, the 
procedure described in 248 CMR 6.25(8) of Appendix C shall 
apply. 
(h) ASME containers may be installed partially underground as 
follows: 
1. The portion of the container below the surface, and for a 
vertical distance of at least 3 inches above the surface, shall be 
protected to resist corrosion as required for underground con- 
tainers. (See 248 CMR 6.04(3)(g)3.) 
2. Containers shall be set substantially level on a firm founda- 
tion, with backfilling to be as required for underground contain- 
ers. (See 248 CMR 6.04(3)(g).) 
3. Spacing requirements shall be as specified for totally under- 
ground containers in 248 CMR 6.04(2)(b) and Table 1 in 248 
CMR 6.04. 
4. The container shall be located so as not to be subject to 
vehicular damage, or shall be adequately protected against such 
damage. 
(i) Field welding on containers shall be limited to attachments to 
nonpressure parts, such as saddle plates, wear plates or brackets 
applied by the container manufacturer. Welding to container proper 
shall comply with 248 CMR 6.02(2)(e). 
(j) Aboveground containers shall be properly painted to inhibit 
oxidation. 


Installation of Container Appurtenances. 
(a) Safety relief devices shall be installed on containers in accord- 
ance with 248 CMR 6.04(4)(b) through 6.04(4)(e). 
(b) Safety relief devices on portable DOT cylinder specification 
containers, or their equivalent of ASME construction, of 1,000 
pounds (120 gallons) water capacity or less, shall be installed to 
minimize the possibility of relief device(s) discharge(s) impingement 
on the container. 
(c) Safety relief devices on ASME containers of 125 gallons water 
capacity or more permanently installed in stationary service, port- 
able storage containers (see definition), portable containers (tanks) 
of nominal 120 gallons water capacity or more, or cargo tanks, 
shall be installed so that any gas released is vented away from the 
container upward and unobstructed to the open air. The following 
provisions shall also apply: 
1. Means shall be provided, such as rain caps, to minimize the 
possibility of the entrance of water or other extraneous matter 
(which might render the relief device inoperative or restrict its 
capacity) into the relief device or any discharge piping. If 
necessary, provision shall be made for drainage. The rain cap 
or other protector shall be designed to remain in place except 
when the relief device operates and shall permit the safety relief 
device to operate at sufficient discharge capacity. 
2. On aboveground containers of more than 2,000 gallons water 
capacity, the relief valve discharge shall be vertically upward 
and unobstructed to the open air at a point at least 7 feet above 
the top of the container. The following also shall apply: 
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Relief valve discharge piping shall comply with 248 CMR 
6.04(4)(c)6. 

In providing for drainage in accordance with 248 CMR 
6.04(4)(c), the design of relief valve discharge(s) and attached 
piping shall be such as to protect the container against flame 
impingement which might result from ignited product escaping 
from the drain opening; be directed so that a container(s), 
piping or equipment which might be installed adjacent to con- 
tainer on which the relief device is installed is not subjected to 
flame impingement. 

3. On underground containers of 2,000 gallons or less water 
capacity, except those installed in LP-Gas_ service stations 
covered in 248 CMR 6.04(4)(c)5, the relief device may discharge 
into the manhole or housing, provided such manhole or housing 
is equipped with ventilated louvers, or their equivalent, or 
adequate area as specified in 248 CMR 6.04(4)(f)4. 
4. On underground containers of more than 2,000 gallons water 
capacity, except those installed in LP-Gas service stations, the 
discharge from safety relief valves shall be piped vertically and 
directly upward to a point at least 7 feet above the ground. 
Relief valve discharge piping shall comply with 248 CMR 
6.04(4)(c)6. 
5. On underground containers in LP-Gas service stations, the 
safety relief valve discharge shall be piped vertically and direct- 
ly upward to a point at least 10 feet above the ground. Dis- 
charge piping shall comply with 248 CMR 6.04(4)(c)6 and shall 
be adequately supported and protected against physical damage. 
6. The discharge terminals from safety relief devices shall be 
located so as to provide protection against physical damage. 
Discharge piping used shall be adequate in size to permit suffi- 
cient safety relief device discharge capacity. Such piping shall 
comply with 248 CMR 6.04(7)(b) or 6.04(7)(c). Return bends 
and restrictive pipe or tubing fittings shall not be used. 
7. Shutoff valves shall not be installed between safety relief 
devices and the container, or between the relief devices and the 
discharge piping, except for specially designed relief valve-shut- 
off valve combinations covered by 248 CMR 6.02(9)(d), or where 
two or more separate relief valves are installed, each with its 
individual shutoff valve, and the shutoff valve stems are mechan- 
ically interconnected in a manner which will allow the rated 
discharge required for the container from the relief valve or 
valves which remain in communication with the container. 
(d) Safety relief devices on portable storage containers (con- 
structed and installed in accordance with 248 CMR 6.02(6)(c) and 
6.04(3)(d) respectively) used temporarily in stationary’ type 
service, shall be installed in accordance with the applicable pro- 
visions of 248 CMR 6.04(4)(c). 
(e) Additional provisions (over and above the applicable provision 
in 248 CMR 6.04(4)(b) and 6.04(4)(c)) apply to the installation of 
safety relief devices in containers used in connection with vehicles 
as follows: 
1. For containers installed on vehicles in accordance with 248 
CMR 6.11, see 248 CMR 6.11(2)(d)1. 
2. For cargo containers (tanks) installed on cargo vehicles in 
accordance with 248 CMR 6.18, see 248 CMR 6.18(2)(a)1. 
(f) Container appurtenances other than safety relief devices shall 
be installed and protected as follows: 
1. All container openings except those used for safety relief 
devices (see 248 CMR 6.02(9)(f)), liquid level gaging devices 
(see 248 CMR 6.02(11)), pressure gages (see 248 CMR 
6.02(12)), service connections for flow control (filling, with- 
drawal, and equalizing connections, see 248 CMR 6.02(10)), and 
plugged openings, shall be equipped with positive shutoff valves 
and either excess-flow or back-flow check valves, as follows: 
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Excess-flow or back-flow check valves shall be located between 
the LP-Gas in the container and the shutoff valves, either inside 
the container, or at a point immediately outside where the line 
enters or leaves the container. If outside, installation shall be 
made so that any undue strain beyond the excess-flow or back- 
flow check valve will not cause breakage between the container 
and such valve. Shutoff valves shall be located as close to the 
container as practicable. The connections, or line, leading to or 
from any individual opening shall have greater capacity than the 
rated flow of the excess-flow valve protecting the opening. 

2. Valves, regulators, gages and other container appurtenances 
shall be protected against tampering and physical damage. The 
use of other than frangible shank locks is not desirable as it 
prevents access to gas controls in an emergency. 

3. Valves in the assembly of portable multicontainer systems 
shall be arranged so that replacement of containers can be made 
without shutting off the flow of gas in the system. This pro- 
vision shall not be construed as requiring an automatic change- 
over device. 

4. Connections to containers installed underground shall be 
located within a substantial dome, housing or manhole and with 
access thereto protected by a substantial cover. Underground 
systems shall be installed so that all terminals for connecting 
hose and any opening through which there can be a flow from 
safety relief valves or pressure regulator vents are located 
above the normal maximum water table. Terminals for connecting 
hoses, openings for flow from safety relief valves, and the 
interior of domes, housing and manholes, shall be kept clean of 
debris. Such manholes or housings shall be provided with 
ventilated louvers or their equivalent. The area of such open- 
ings shall equal or exceed the combined discharge areas of the 
safety relief devices and other vent lines which discharge into 
the manhole or housing. 

5. Container inlet and outlet connections, except safety relief 
valves, liquid level gaging devices and pressure gages on con- 
tainers of 2,000 gallons water capacity or more or on containers 
of any capacity used in LP-Gas service stations, shall be labeled 
to designate whether they communicate with the vapor or liquid 
space. Labels may be on valves. (See 248 CMR 6.11(2)(d) for 
requirements for labeling smaller containers used for vehicular 
installations covered by 248 CMR 6.11.) 

6. Every storage container of more than 2,000 gallons water 
capacity or of any capacity used in LP-Gas service stations, 
shall be provided with a suitable pressure gage. (See 248 CMR 
6.02(12).) 


Regulator Installation. 
(a) Regulators used to control distribution or utilization pressure 


shall be as close to the container as is practicable. First stage 
regulating equipment shall be outside of buildings except as used 
with containers and liquid piping systems covered by 248 CMR 6.04 
(2)(a)1, 6.04(2)(a)2, 6.04(2)(a)4, 6.04(2)(a)5, and 6.04(2)(a)6, 
and 6.04(6)(a)3. 
(b) Regulators shall be securely attached to container valves, 
containers, supporting standards or building walls. 
1. First stage regulators shall be either directly connected to 
the container shutoff valve or attached thereto by means of a 
listed flexible connection. 
2. All regulators for outdoor installations, except regulators 
used for portable industrial applications, shall be designed, 
installed, or protected so their operation will not be affected by 
the elements (freezing rain, sleet, snow, ice, mud, or debris). 
This protection may be integral with the regulator. 
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(c) On regulating equipment installed outside of buildings, the 
discharge from a safety relief device shall be located not less than 
3 feet horizontally away from any building opening below the level 
of such discharge, and not beneath any building unless this space 
is well ventilated to the outside and is not enclosed for more than 
50 percent of its perimeter. 

(d) On regulators installed inside buildings, the discharge from 
the safety relief device and from above the regulator and relief 
valve diaphragms, shall be vented to the outside air with the dis- 
charge outlet located not less than 3 feet horizontally away from 
any building opening below the level of such discharge. This 
provision shall not apply to appliance regulators otherwise protected 
(see NFPA No. 54), or to regulators used in connection with con- 
tainers in buildings as provided for in 248 CMR 6.04(2)(a)1, 
6.04(2)(a)2, 6.04(2)(a)4, 6.04(2)(a)5 and 6.04(2)(a)6. 


Piping System Service Limitations. 
(a) This subsection describes the physical state (vapor or liquid) 
and pressure at which LP-Gas may be transmitted through piping 
systems under various circumstances: 
1. LP-Gas liquid or vapor may be piped at all normal operating 
pressures outside of buildings. 
2. LP-Gas vapor at pressures not exceeding 20 psig may be 
piped into any building. 
3. LP-Gas vapor at pressures exceeding 20 psig or LP-Gas 
liquid shall not be piped into any building except those meeting 
the following descriptions: (See Note below.) 


Note: Complete compliance with 248 CMR 6.22 for buildings, or 
separate areas of buildings, housing industrial processes and other 
occupancies cited in paragraph 4 of 248 CMR 6.04(6)(a)3 may not be 
necessary depending upon the prevailing conditions. Construction of 
buildings or separate areas of buildings housing certain internal com- 
bustion engines is covered in NFPA No. 37 1970 Edition. 


Buildings, or separate areas of buildings, constructed in 
accordance with 248 CMR 6.22 and used exclusively to house 
equipment for vaporization, pressure reduction, gas mixing, gas 
manufacturing or distribution; house internal combustion en- 
gines, industrial processes, research and experimental laborator- 
ies, or equipment or processing having a similar hazard. 

Buildings or structures under construction or undergoing 
major renovation, provided the temporary piping meets the 
provisions of 248 CMR 6.06(2) and 6.06 (10)(b). 

In buildings or structures other than those covered by para- 
graph 2 through 6 of 248 CMR 6.04(6)(a)3 in which liquid feed 
systems are used, liquid piping may enter the building or struc- 
ture to connect to a vaporizer provided heavy walled seamless 
brass or copper tubing not exceeding 3/32 inch internal diameter 
and with a wall thickness not less than 3/64 inch is used. 


(7) Installation of Pipe, Tubing, Pipe and Tubing Fittings, Valves 
and Hose. 


(a) LP-Gas normally is transferred into containers as a liquid, but 
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may also be conveyed as a liquid or vapor under container or lower 
regulated pressure. Piping shall comply with the following: 
1. Piping used at pressures higher than container pressure, 
such as on the discharge side of liquid transfer pumps, shall be 
suitable for a working pressure of at least 350 psig. 
2. Vapor LP-Gas piping with operating pressures in excess of 
125 psig, and liquid piping not covered by 248 CMR 6.04(7)(a)1, 
shall be suitable for a working pressure of at least 250 psig. 
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3. Vapor LP-Gas piping, subject to pressures of not more than 
125 psig, shall be suitable for a working pressure of at least 125 
psig. 
(b) Pipe joints may be threaded, flanged, welded or brazed using 
pipe and fittings complying with 248 CMR 6.02(15) and 6.02(17), 
and with the following: 
1. Threaded joints, including joints threaded and back welded, 
shall comply with the following: For LP-Gas vapor at pressures 
in excess of 125 psig, or LP-Gas liquid, Schedule 80 or heavier 
pipe or nipples shall be used. For LP-Gas vapor at pressures 
of 125 psig or less, Schedtle 40 or heavier pipe shall be used. 
2. Welded joints shall be made with suitable types of welding 
fittings or flanges for the service in which they are to be used, 
and shall be at least Schedule 40 pipe. 
(c) Tubing joints may be flared, soldered or brazed using tubing 
and fittings, and solder or brazing material complying with 248 
CMR 6.02(16) and 6.02(17) or approved by the Board of State 
Examiners of Plumbers and Gas Fitters. 
(d) Piping in systems shall be run as directly as is practicable 
from one point to another, and with as few restrictions, such as 
ells and bends, as conditions will permit, giving consideration to 
provisions of 248 CMR 6.04(7)(e). 
(e) Provisions shall be made in piping including interconnecting of 
permanently installed containers, to compensate for expansion, 
contraction, jarring and vibration, and for settling. Where neces- 
sary, flexible connectors complying with 248 CMR 6.02(19) may be 
used. (See 248 CMR 6.04(7)(h).) The use of nonmetallic hose for 
permanently interconnecting such containers is prohibited. 
(f) Piping outside buildings may be underground or above-ground 
or both. Piping shall be well supported and protected against 
physical damage. Where underground piping is beneath driveways, 
roads or streets, possible damage by vehicles shall be taken into 
account. 
(g) Underground piping shall be protected against corrosion as 
may be warranted by soil conditions. Where condensation may 
occur, piping shall be pitched back to the container or suitable 
means provided for revaporizing the condensate. 
(h) Flexible connections used in piping systems, shall comply with 
248 CMR 6.02(19) for the service in which they are to be used, 
shall be installed in accordance with the manufacturer's instruc- 
tions, and shall also comply with the following: 
1. Flexible connectors in lengths up to 36 inches (see 248 CMR 
6.02(19)(c) and 6.02(19)(d)) may be used for liquid or vapor 
piping, on portable or stationary tanks, or on cargo tank vehi- 
cles to compensate for expansion, contraction, jarring, vibration 
and settling. This is not to be construed to mean that flexible 
connector shall be used if provisions were incorporated in the 
design to compensate for these effects. 
2. Hoses may be installed if flexibility is required for liquid or 
vapor transfer. The use of wet hose (see 248 CMR 6.12(6)(d) 
for explanation of term "wet hose") is recommended for liquid. 
(i) Hose may be used on the low pressure side of regulators to 
connect to other than domestic and commercial appliances as follows: 
1. The appliance connected shall be of a portable type requir- 
ing a flexible connection. (See definition) 
2. For use inside buildings, the hose shall be of a minimum 
length, not exceeding 6 feet (except as provided in 248 CMR 
6.06(2)(d)2, and shall not extend from one room to another, nor 
pass through any partitions, walls, ceilings or floors (except as 
provided for in 248 CMR 6.06(3)(g)). It shall not be concealed 
from view or used in concealed locations. For use outside build- 
ings, hose length may exceed 6 feet, but shall be kept as short 
as practicable. 
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3. Hose shall not be used where it may be subjected to temper- 
atures above 125°F. 

4. Hose ‘shall be securely connected to the appliance. The use 
of rubber slip ends is not permissible. 

5. A shutoff valve shall be provided in the piping immediately 
upstream of the inlet connection of the hose. When more than 
one such appliance shutoff is located near another, precautions 
shall be taken to prevent operation of the wrong valve. 

6. Hose used for connecting appliances to wall or other outlets 
shall be protected against physical damage. 


(8) Hydrostatic Relief Valve Installation. A hydrostatic relief valve, 
complying wi CMR 6.02(20) shall be installed in each section of 
piping (including hose) in which liquid LP-Gas can be isolated between 
shutoff valves so as to relieve to a safe atmosphere the pressure which 
could develop from the trapped liquid. 


(9) Testing Piping Systems. 
(a) If an additional appliance is connected to a gas piping system 


previously installed, the additional piping shall be isolated and 
tested to a pressure of at least 6 inches of mercury or 3 pounds 
gauge for a period of not less than 10 minutes without showing any 
drop in pressure and the remainder of the piping system previously 
installed may be tested to not more than 3 inches of mercury or 1% 
pounds gauge for a period of not less than 10 minutes without 
showing any drop in pressure. 

(b) Systems for undiluted liquefied petroleum gases shall stand the 
pressure test in accordance with 248 CMR 5.02(34)(a), or, when 
appliances are connected to the piping system, shall stand a pres- 
sure of not less than 10 inches nor more than 14 inches water 
column (8 ounces per square inch) for a period of not less than 10 
minutes without showing any drop in pressure. Pressure shall be 
measured with a water manometer or an equivalent device calibrated 
so as to be read in increments of not greater than one-tenth inch 
water column. The source of pressure shall be isolated before the 
pressure tests are made. 

(c) All piping before the low pressure regulator in undiluted 
liquefied petroleum gas systems shall be tested using a pressure 
gauge at a maximum operating pressure of tank or container for a 
period of not less than ten (10) minutes without any drop in pres- 
sure. 

(d) Before any system of gas piping is finally put in service, it 
shall be carefully tested in the presence of, and with the approval 
of, the gas inspector to insure that it is gastight. Where any part 
of the system is to be concealed, this test should precede the work 
of closing in. To test for tightness, the piping may be filled with 
the fuel gas, air or inert gas, but not with any other gas or liq- 
uid. OXYGEN SHALL NEVER BE USED. 

(e) Gas piping systems, extending from- the outlet of the meter set 
assembly to the closed shutoff valve of each appliance, shall stand 
a pressure of at least six inches mercury or three pounds gauge 
for a period of not less than ten minutes without showing any drop 
in pressure. Pressure shall be measured with a mercury manometer 
or slope gauge, or an equivalent device so calibrated as to be read 
in increments of not greater than one-tenth pound. The source of 
pressure shall be isolated before the pressure tests are made. 

(f) After the test of piping for tightness as described in 248 CMR 
5.02(34)(a) through 5.02(34)(e), the appliance may be turned on 
and tested at operating gas pressure by means of a soap bubble 
test or other foaming agent test. 


(10) Equipment Installation. 


(a) Pumps sha e installed as recommended by the manufacturer 
and in accordance with 248 CMR 6.04(10)(a) through 6.04(10)(a)3. 
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1. Installation shall be made so that the pump casing shall not 
be subjected to excessive strains transmitted to it by the suction 
and discharge piping. This shall be accomplished by piping 
design, the use of flexible connectors or expansion loops, or by 
other effective methods, in accordance with good engineering 
practice. 

2. Positive displacement pumps shall be equipped with a suitable 
pressure limiting device, or devices, to limit the normal opera- 
ting pressure to 350 psig, or to a pressure of not more than 400 
psig under emergency conditions, in accordance with 248 CMR 
6.02(22)(b). If such a pressure limiting device(s) is not integral 
with the pump, it (they) shall be installed in the piping adjacent 
to the pump. In either case the following shall apply: 

The bypass valve or recirculating device to limit the normal 
operating discharge pressure to not more than 350 psig shall 
discharge either into a storage container (preferably the supply 
container from which the product is being pumped) or into the 
pump suction. 

If this primary device is equipped with a shutoff valve, an 
adequate secondary device designed to operate at not more than 
400 psig shall, if not integral with the pump, be incorporated in 
the pump piping. This secondary device shall be designed or 
installed so that it cannot be rendered inoperative, and shall 
discharge either into the supply container or into the pump 
suction. 

3. A pump operating control or disconnect switch shall be 
located near the pump. Remote control points shall be provided 
as necessary for other plant operations such as container filling, 
loading or unloading of cargo vehicles and tank cars, or opera- 
tion of motor fuel dispensers. 
(b) Compressors shall be installed as recommended by the manu- 
facturer and in accordance with 248 CMR 6.04(10)(b)1 and 
6.04(10)(b)2. 
1. Installation shall be made so that the compressor housing 
shall not be subjected to excessive strains transmitted to it by 
the suction and discharge piping. Flexible connectors may be 
used where necessary to accomplish this. 
2. If the compressor is not equipped with an integral means to 
prevent the LP-Gas liquid entering the suction (see 248 CMR 
6.02(23)(c)), a suitable liquid trap shall be installed in the 
suction piping as close to the compressor as practicable. 
(c) The installation of vaporizers of the types covered by 248 CMR 
6.02(24) is covered in 248 CMR 6.09; of motor fuel vaporizers in 
248 CMR 6.08. Integral vaporizer-burners, such as are used for 
weed burners or tar kettles, are considered to be part of these 
units (or "appliances"). For appliance installation standards see 
248 CMR 6.07. 
(d) Strainers shall be installed so that the strainer element can be 
serviced. 
(e) Liquid or vapor meters shall be installed as recommended by 
the manufacturer, and in compliance with the applicable provisions 
of 248 CMR 6.04(10)(e) and 6.04(10)(e)2. 
1. Liquid meters shall be securely mounted and shall be in- 
stalled so that the meter housing is not subjected to excessive 
strains from the connecting piping. If not provided in the 
piping design, flexible connectors may be used where necessary 
to accomplish this. 
to minimize the possibility of physical damage. 
(f) LP-Gas engine fuel dispensing devices installed in service 
stations shall be installed as recommended by the manufacturer and 
in accordance with 248 CMR 6.04(10)(f)1 through 6.04(10)(£)8. 
1. Installation shall not be within a building, but may be under 
a weather shelter or canopy, provided this area is adequately 
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ventilated and is not enclosed for more than 50 percent of its 
perimeter. 

2. Dispensing devices shall be located as follows: not less than 
10 feet from aboveground storage containers of more than 2,000 
gallons water capacity; not less than 20 feet from any building 
(not including canopies covered in 248 CMR 6.04(10)(f)1.), 
basement, cellar, pit or line of adjoining property which may be 
built upon; not less than 10 feet from sidewalks, streets or 
thoroughfares. 

3. Dispensing devices shall either be installed on a concrete 
foundation or be part of a complete storage and dispensing unit 
mounted on a common base (to be mounted as provided in 248 
CMR 6.04(3)(b)). In either case, they shall be adequately pro- 
tected against physical damage. 

4. Control for the pump used to transfer LP-Gas through the 
dispensing device into motor vehicle tanks shall be provided at 
the device in order to minimize the possibility of leakage or 
accidental discharge. The following also shall apply: Means 
shall be provided at some point outside the dispensing device, 
such as a remote switch (see 248 CMR 6.04(10)(a)3.), to shut 
off the power in the event of fire or accident. A manual shutoff 
valve and an excess-flow check valve of suitable capacity shall 
be located in the liquid line between the pump and the dispenser 
inlet. 

5. Provision shall be made for venting the LP-Gas contained in 
the dispenser to a safe location. 

6. The dispensing hose shall comply with 248 CMR 6.02(19). 
An excess-flow check valve, or an automatic shutoff valve (see 
248 CMR 6.02(10)(c)4. and 6.02(18)(d)) shall be installed at the 
terminus of the liquid piping at the point of attachment of the 
dispensing hose. A differential back pressure valve shall be 
considered as meeting this provision. 

7. Piping leading to, and within the dispenser, and the dispens- 
ing hose shall be provided with hydrostatic relief valves as 
specified in 248 CMR .604(8) (see also 248 CMR 6.02(20)). 

8. No drains or blowoffs from the dispensing device shall be 
directed toward, or be in close proximity to sewer systems. 


6.05: Distributing and Industrial LP-Gas Systems 


(1) 


Application. 
(a) This section includes provisions for LP-Gas systems installed 
at distributing plants, industrial plants, and distributing points 
(see definitions). These provisions extend and modify the pro- 
visions of 248 CMR 6.04 for these applications. 
(b) The liquid transfer procedures in 248 CMR 6.12 through 6.14 
shall be complied with in the facilities covered by this section. 


(2) General. The location and installation of storage containers and 


the 


installation of container appurtenances, piping, and equipment 


shall comply with 248 CMR 6.04. 


(3) 
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Installation of Liquid Transfer Facilities. 

(a) Points of transfer (see definition) or the nearest part of a 
structure housing transfer operations shall be located in accordance 
with 248 CMR 6.14(3)(b). 

(b) Separate buildings, and attachments to or rooms within other 
buildings, housing points of transfer or transfer pumps and com- 
pressors, constructed or converted to such use after December 31, 
1972, shall comply with 248 CMR 6.22. 

(c) The track of the railroad siding or the roadway surface, at 
the transfer points, shall be relatively level. Adequate clearances 
from buildings, structures or stationary containers shall be pro- 
vided for the siding or roadway approaches to the unloading or 
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loading points. Substantial bumpers shall be provided at the ends 
of sidings, and as necessary to protect storage containers and 
points of transfer. 
(d) Suitable safeguards shall be provided to prevent the uncon- 
trolled discharge of LP-Gas in the event of failure in the flexible 
connecting hose or swivel type piping, located as close as practic- 
able to the points where connections are made between the flexible 
and fixed parts of the piping system, as follows: 
1. The connection, or connecting piping, into which the liquid 
is being transferred shall be equipped with: a back-flow check 
valve, or a quick-closing remotely controlled shutoff valve (see 
248 CMR 6.02(18)(d)), or all excess flow valve properly sized in 
accordance with 248 CMR 6.02(10)(c)2. 
2. The connection, or connecting piping, from which the liquid 
is being withdrawn shall be equipped with: a quick-closing 
remotely controlled shutoff valve (see 248 CMR 6.02(18)(d)), or 
an excess flow valve properly sized in accordance with 248 CMR 
6.02 (10)(c)2. 


(4) Installation of Gas Distribution Facilities. 
(a) This subsection applies to the installation of facilities used for 
gas manufacturing, gas storage, gas-air mixing and vaporization, 
and compressors not associated with liquid transfer. 
(b) Except as provided in 248 CMR 6.05(4)(c) and 6.05(4)(d), 
separate buildings, and attachments to or rooms within other build- 
ings, housing gas distribution facilities, constructed or converted 
to such use after December 31, 1972, shall comply with 248 CMR 
6:22% 
(c) Facilities for vaporizing LP-Gas shall be designed, located and 
installed in accordance with 248 CMR 6.09. 
(d) Facilities for storing LP-Gas in portable containers at industri- 
al plants and distributing points shall comply with 248 CMR 6.15. 
(e) Buildings housing compressors shall be located in accordance 
with 248 CMR 6.14(2)(b) considering the building as one housing a 
point of transfer. 
(f) The use of pits to house gas distribution facilities shall be 
avoided unless automatic flammable vapor detecting systems are 
installed in the pit. Drains or blowoff lines shall not be directed 
into or in proximity of sewer systems. 


(5) Installation of Electrical Equipment. Installation of electrical 
equipment shall comply with The Massachusetts Electrical Code. 


(6) Protecton Against Tampering for Section 5 Systems. To minimize 
the possibilities for trespassing and tampering, the area which includes 
container appurtenances, pumping‘ equipment, loading and unloading 
facilities and container loading facilities, shall be protected by one of 
the following methods: 
(a) Enclosure with at least a 6-foot high industrial-type fence, 
unless otherwise adequately protected. There shall be at least two 
means of emergency access from the fenced or other enclosure. If 
guard service is provided, it shall be extended to the LP-Gas 
installation. Guard personnel shall be properly trained. (See 248 
CMR 6.04(11).) 
(b) As an alternate to fencing the operating area, suitable devices 
which can be locked in place, shall be provided. Such devices 
when in place, shall effectively prevent unauthorized operation of 
any of the container appurtenances, system valves or equipment. 


(7) Fire Protection. 
(a) Each plant and distributing point shall be provided with at 
least one listed portable extinguisher having a minimum rating of 
10B, C (see NFPA No. 10, Installation of Portable Fire Extinguish- 
ers, for explanation of ratings). 
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(b) Suitable roadways or other means of access for emergency 
equipment, such as fire department apparatus or wheeled extin- 
guishers, shall be provided. 

(c) Each plant in which the storage containers have an aggregate 
water capacity of 150,000 gallons or more shall have provisions for 
an adequate supply of water for fire protection. 

Note: Because of variable local conditions, the arrangement of 
the water supply, location of hydrants, etc., shall be decided upon 
after consultation with local fire officials. 

(d) If local conditions warrant (see Note), fixed water spray 
systems or fixed monitor nozzle protection may be provided for the 
container storage or transfer areas. 

Note: The need for this protection shall be determined by an 
analysis of local conditions of hazard within the plant, exposure to 
or from other properties, water supply, the probable effectiveness 
of plant fire brigades, and the time of response and probable 
effectiveness of fire departments. 


(8) Lighting. If operations are normally conducted during other than 
daylight hours, adequate lighting shall be provided to illuminate stor- 
age containers, containers being loaded, control valves and other 
equipment. 


(9) Ignition Source Control. Ignition source control shall comply with 
248 CMR 6.10. 


6.06: LP-Gas Systems in Buildings or on the Roofs of Buildings 
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(1) Application. This section includes installation and operating 
provisions for LP-Gas systems containing liquid LP-Gas located inside 
of, or on the roofs of, buildings or structures. Systems covered 
include those utilizing portable containers inside or on the roofs of 
buildings, and those in which the liquid is piped from outside contain- 
ers into buildings or onto the roof. 

(a) These provisions are in addition to those specified in 248 CMR 

6.04. 

(b) Liquid transfer systems are covered in 248 CMR 6.12 through 

6.14 


(c) Engine fuel systems used inside buildings are covered in 248 
CMR 6.08. 

(d) LP-Gas transport or cargo vehicles stored, serviced or re- 
paired in buildings are covered in 248 CMR 6.19 through 6.21. 


(2) General Provisions for Containers, Equipment, Piping and Appli- 
ances. 


(a) If operational requirements make portable use of containers 
necessary and if location outside of buildings or structures is 
impracticable, containers, equipment and piping may be used on the 
roofs 248 CMR 6.06(2)(h) and in accordance with such other pro- 
visions of 248 CMR 6.06 as may be applicable to the particular use 
or occupancy. Permanent installations using portable containers on 
roofs are covered in 248 CMR 6.06(9). Containers in use shall mean 
connected for use. 
(b) Contained shall comply with DOT cylinder specifications (see 
248 CMR 6.02(1)(b) and 6.02(3)(a)), shall not exceed 245 pounds 
water capacity (nominal 100 pounds LP-Gas capacity) each, shall 
comply with other applicable provisions of 248 CMR 6.02 through 
6.07, and be equipped as provided in 248 CMR 6.08 through 6.13 
(see 248 CMR 6.02(10) and Table 3 in 248 CMR 6.02). They shall 
also comply with the following: 
1. Containers shall be marked as provided in 248 CMR 6.02(7). 
2. Containers with water capacities greater than 2% pounds 
(nominal 1 pound LP-Gas capacity) shall be equipped with shut- 
off and excess-flow valves as provided in 248 CMR 6.02(10)(b) 
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(Column 3, Table 3 in 248 CMR 6.02). The installation of excess- 
flow valves shall take into account the type of valve protection 
provided for the container in accordance with 248 CMR 6.02 
(5)(a). 
3. Valves on containers shall be protected in accordance with 
248 CMR 6.02(5)(a). 
4. Containers having water capacities greater than 2% pounds 
(nominal 1 pound LP-Gas capacity) connected for use shall stand 
on a firm and substantially level surface. If necessary, they 
shall be secured in an upright position. 
5. Containers and the valve protecting devices used with them 
shall be oriented so as to minimize the possibility of impingement 
of the safety relief device discharge on the container and adja- 
cent containers. 
(c) Regulators, if used, shall either be directly connected to 
container valves or to manifolds connected to container valves. The 
regulator shall be suitable for LP-Gas (see 248 CMR 6.02(21) and 
6.02(28)). Manifolds and fittings connecting containers to regulator 
inlets shall be designed for at least 250 psig service pressure. 
(d) Piping, including pipe, tubing, fittings, valves and hose, 
shall comply with 248 CMR 6.02, except that a minimum working 
pressure of 250 psig shall apply to all components. The following 
also shall apply: 
1. Piping shall be installed in accordance with the provisions of 
248 CMR 6.04(7) for liquid piping or for vapor piping for pres- 
sures above 125 psig. (See 248 CMR 6.04(7)(a)2.) 
2. Hose, hose connections and flexible connectors used shall be 
designed for a working pressure of at least 350 psig, shall 
comply with 248 CMR 6.02(19) and be installed in accordance 
with 248 CMR 6.04(7)(i). Hose length may exceed that specified 
by 248 CMR 6.04(7)(i)2, but shall be as short as practicable, 
although long enough to permit compliance with the spacing 
requirements (see 248 CMR 6.06(3)(c) and 6.06(3)(d)) without 
kinking or straining hose or causing it to be close enough to a 
burner to be damaged by heat. See 248 CMR 6.06(9) for perma- 
nent roof installations. 
(e) Containers, regulating equipment, manifolds, pipe, tubing and 
hose, shall be located so as to minimize exposure to abnormally high 
temperatures (such as might result from exposure to convection and 
radiation from heating equipment or installation in confined spaces), 
physical damage or tampering by unauthorized persons. 
(f) Heat producing equipment shall be located and used so as to 
minimize the possibility of the ignition of combustibles. 
(g) Containers shall be located at least 5 feet from the edge of the 
floor or roof. Where there is no wall, parapet, rail or other protec- 
tion, provisions shall be made to preclude the possibility of contain- 
ers falling over the edge. 
Filling containers on roofs is prohibited. See 248 CMR 6.12 
(2)(a). 
(h) Portable heaters, including salamanders, shall be equipped 
with an approved automatic device to shut off the flow of gas to the 
main burner, and pilot if used, in the event of flame extinguish- 
ment of combustion failure. Such portable heaters shall be selfsup- 
porting unless designed for container mounting (see 248 CMR 
6.06(3)(d)). Container valves, connectors, regulators, manifolds, 
piping or tubing shall not be used as structural supports. The 
following shall also apply: 
1. Portable heaters manufactured on or after May 17, 1967, 
having an input of more than 50,000 Btuh, and those manufac- 
tured prior to May 17, 1967, with inputs of more than 100,000 
Btuh, shall be equipped with either: a pilot which must be 
lighted and proved before the main burner can be turned on, or 
an approved electric ignition system. 
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2. The provisions of 248 CMR 6.06(2)(h) are not applicable to 
the following: Tar kettle burners, hand torches or melting 
pots. Portable heaters with less than 7,500 Btuh input if used 
with containers having a maximum water capacity of 2% pounds. 


(3) Buildings Under Construction or Undergoing Major Renovation. 
(a) Containers may be used in buildings or structures under 
construction or undergoing major renovation when such buildings 
are not occupied by the public, and in accordance with 248 CMR 
6.06(3)(b) through 6.06(3)(i). 
(b) Containers, equipment, piping and appliances shall comply with 
248 CMR 6.06(2). 
(c) For temporary heating, such as curing concrete, drying plas- 
ter and similar applications, heaters (other than integral heater- 
container units covered in 248 CMR 6.06(3)(d)) shall be located at 
least 6 feet from any LP-Gas container. 
(d) Integral heater-container units specifically designed for the 
attachment of the heater to the container, or to a supporting stan- 
dard attached to the container, may be used, provided they are 
designed and installed so as to prevent direct or radiant heat 
application to the container. Blower and radiant type units shall 
not be directed toward any LP-Gas container within 20 feet. 
(e) If two or more heater-container units of either the integral or 
nonintegral type are located in an unpartitioned area on the same 
floor, the container(s) of each such unit shall be separated from 
the container(s) of any other such unit by at least 20 feet. 
(f) .If heaters are connected to containers manifolded together for 
use in an unpartitioned area on the same floor, the total water 
capacity of containers manifolded together serving any one heater 
shall not be greater than 735 pounds (nominal 300 pounds LP-Gas 
capacity), and if there is more than one such manifold it shall be 
separated from any other by at least 20 feet. 
(g) The provisions of 248 CMR 6.06(3)(e), 6.06(3)(f) and 
6.06(3)(g) may be altered by the authority having jurisdiction if 
compliance is impractical. 
(h) Storage of containers awaiting use shall be in accordance with 
248 CMR 6.15. 
(i) See General Rules of the Board. 


(4) Buildings Undergoing Minor Renovation When Frequented by the 
Public. Containers may be use or repair or minor renovation in 
buildings frequented by the public as follows: 
(a) During the hours of the- day the public normally is in the 
building the following shall apply: The maximum water capacity of 
individual containers shall be 50 pounds (nominal 20 pounds LP-Gas 
capacity) and containers shall be removed as workmen leave build- 
ing each day. 

Containers having a water capacity greater than 2% pounds 
(nominal 1 pound LP-Gas capacity) shall not be left unattended. 
(b) During the hours of the day when the building is not open to 
the public, containers may be used in the building for repair or 
minor rennovation in accordance with 248 CMR 6.06(2) and 6.06(3), 
provided, however, that containers with a greater water capacity 
than 24% pounds (nominal 1 pound LP-Gas capacity) shall not be left 
unattended. 


(5) Buildings Housing Industrial Occupancies. 
(a) Containers may be used in buildings housing industrial occu- 
pancies for processing, research or experimental purposes as follows: 
1. Containers, equipment and piping used shall comply with 248 
CMR 6.06(2). 
2. If containers are manifolded together, the total water capcity 
of the connected containers shall be not more than 735 pounds 


9/30/80 Vol; 11; -.309 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


6.06: continued 


9/30/80 


(nominal 300 pounds LP-Gas capacity). If there is more than 

one such manifold in a room, it shall be separated from any 

other by at least 20 feet. 

3. The amount of LP-Gas in containers for research and experi- 

mental use in the building shall be limited to the smallest practi- 

cal quantity. 
(b) Containers may be used to supply fuel for temporary heating 
in buildings housing industrial occupancies with essentially noncom- 
bustible contents, if portable equipment for space heating is essen- 
tial and a permanent heating installation is not practicable, provided 
containers and heaters comply with and are used in accordance with 
248 CMR 6.06(3). : 


(6) Buildings Housing Educational and Institutional Occupancies. Con- 
tainers may be used tn buildings housing educational end institutional 
laboratory occupancies for research and experimental purposes, but 
not in classrooms, as follows: 
(a) The maximum water capacity of individual containers used shall 
be 50 pounds (nominal 20 pounds LP-Gas capacity) if used in educa- 
tional occupancies; 12 pounds (nominal 5 pounds LP-Gas capacity) if 
used in institutional occupancies. 
(b) If more than one such container is located in the same room, 
the containers shall be separated by at least 20 feet. 
(c) Containers not connected for use shall be stored in accordance 
with 248 CMR 6.15, except that they shall not be stored in a labor- 
atory room. 


(7) Temporary Heating in Buildings in Emergencies. Containers may 
be used in ides for temporary emergency heating purposes if 
necessary to prevent damage to the buildings or contents, and if the 
permanent heating system is temporarily out of service, provided the 
containers and heaters comply with and are used in accordance with 
248 CMR 6.06(2) and 6.06(3), and the temporary heating equipment is 
not left unattended. 


(8) Use in Buildings for Demonstrations or Training, or in Small Con- 


tainers. 
a) Containers having a maximum water capacity of 12 pounds 
(nominal 5 pounds LP-Gas capacity) may be used temporarily inside 
buildings for public exhibitions or demonstrations, including use in 
classroom demonstrations. 
(b) Containers may be used temporarily in buildings for training 
purposes related to the installation and use of LP-Gas systems, 
provided: 
1. The maximum water capacity of individual containers shall be 
245 pounds (nominal 100 pounds LP-Gas capacity), but not more 
than 20 pounds of LP-Gas may be placed in a single container. 
2. If more than one such container is located in the same room, 
the containers shall be separated by at least 20 feet. 
3. The training location shall be acceptable to the authority 
having jurisdiction. 
4. Containers shall be promptly removed from the building when 
the training class has terminated. 
(c) Containers having a maximum water capacity of 2% pounds 
(nominal 1 pound LP-Gas capacity) may be used in buildings. as 
part of approved self-contained torch assemblies or similar appli- 
ances. 


(9) Permanent Installations Using Portable Containers on Roofs. Con- 
tainers may be installed on roofs of buildings of fire-resistive construc- 
tion, or noncombustible construction having essentially noncombustible 
contents, or of other construction or contents which are protected with 
automatic sprinklers, (see NFPA No. 220, Standard Types of Building 
Construction) in accordance with 248 CMR 6.06(2) and the following: 
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(a) The total water capacity of containers connected to any one 
manifold shall not be greater than 980 pounds (nominal 400 pounds 
LP-Gas capacity). If more than one manifold is located on the roof, 
it shall be separated from any other by at least 50 feet. 

(b) Containers shall be located in areas where there is free air 
circulation, at least 10 feet from building openings (such as win- 
dows and doors) and at least 20 feet from air intakes of air condi- 
tioning and ventilating systems. 

(c) The container valve outlet shall be tightly plugged and the 
provi-enclosed by parapets more than 18 inches high unless either, 
the parapets are breached with low-level ventilation openings no 
more than 20 feet apart, or all openings communicating with the 
interior of the building are at or above the top of the parapets. 
(d) Containers shall not be refilled on roofs. 

(e) The container valve outlet shall be tightly plugged and the 
provisions of 248 CMR 6.02(5)(a) shall be complied with during 
movement of containers within a building. Only emergency stair- 
ways not generally used by the public shall be used and reasonable 
precautions shall be taken to prevent the container from falling 
down the stairs. Freight or passenger elevators may be used when 
not occupied by the public. 

(f) Piping shall be in accordance with 248 CMR 6.06(2)(d), pro- 
vided, however, that hose shall not be used for connecting to 
containers. 

(g) The fire department shall be advised of each such installation. 


(10) Liquid Piped into Buildings or Structures. 
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(a) Liquid LP-Gas piped into buildings in accordance with para- 
graphs 2, 3 and 4 of 248 CMR 6.04(6)(a)3 shall comply with 248 
CMR 6.04(7). 
(b) Liquid LP-Gas piped into buildings in accordance with para- 
graph 5 of 248 CMR 6.04(6)(a)3 from containers located and in- 
stalled outside the building or structure in accordance with 248 
CMR 6.04(2) and 6.04(3) shall comply with the following: 
1. Liquid piping shall not exceed 1 inch I.P.S. and shall com- 
ply with 248 CMR 6.04(6) and 6.04(7). If approved by the Gas 
Inspector, copper tubing complying with 248 CMR 6.02(16)(c)1 
and with a maximum outside diameter of 3/4 inch may be used. 
Liquid piping in buildings shall be kept to a minimum, and shall 
be protected against construction hazards by: securely fasten- 
ing it to walls or other surfaces to provide adequate protection 
against breakage; locating it so as to avoid exposure to high 
ambient temperatures. 
2. A readily accessible shutoff valve shall be located at each 
intermediate branch line where it leaves the main line. A second 
shutoff valve shall be located at the appliance end of the branch 
and upstream of any flexible appliance connector. 
3. Excess-flow valves complying with 248 CMR 6.02(10)(c)2 and 
6.02(18)(c) shall be installed in the container outlet supply line, 
downstream of each shutoff valve, and at any point in the piping 
system where the pipe size is reduced. They shall be sized for 
the reduced size piping. 
4. Hose shall not be used to carry liquid between the container 
and the building, or at any point in the liquid line except as the 
appliance connector. Such connectors shall be as short as 
practicable and shall comply with 248 CMR 6.02(19), 6.04(7)(h) 
and 6.04(7)(i). 
5. Hydrostatic relief valves shall be installed in accordance with 
248 CMR 6.04(8). 
6. Provision shall be made so that the release of fuel when any 
section of piping or appliances are disconnected shall be mini- 
mized by use of one of the following methods: 
An approved automatic quick-closing coupling which shuts off 
the gas on both sides when uncoupled. 
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Closing the shutoff valve closest to the point to be discon- 
nected and allowing the appliance or appliances on that line to 
operate until the fuel in the line is consumed. 


6.07: Installation of Appliances 


(1) Application. 
(a) This section includes installation provisions for LP-Gas appli- 
ances fabricated in accordance with 248 CMR 6.02(30). 
(b) Installation of appliances on commercial vehicles is covered in 
248 CMR 6.11. 
(c) With the approval of the authority having jurisdiction, unat- 
tended heaters used for the purpose of animal or poultry production 
inside structures without enclosing walls need not be equipped with 
an automatic device designed to shut off the flow of gas to main 
burners and pilot, if used, in the event of flame extinguishment or 
combustion failure. 


(2) Reference Standards. 
(a) LP-Gas appliances shall be installed in accordance with this 
Sane and other national standards which may apply. These 
include: 
1. Installation of Gas Appliances and Gas Piping, (248 CMR 5). 
2. Installation of Gas Piping and Gas Equipment on Industrial 
Premises and Certain Other Premises, (248 CMR 8). 
3. Stationary Combustion Engines and Gas Turbines, NFPA No. 
Sti 
4. Mobile Home Parks, NFPA No. 501A (ANSI A119.3). 
5. Mobile Homes, NFPA No. 501B (ANSI A119.1). 
6. Recreational Vehicles, NFPA No. 501C (ANSI A119.2). 
7. Removal of Smoke and Grease-Laden Vapors from Commercial 
Cooking Equipment, NFPA No. 96. 
8. Ovens and Furnaces, NFPA No. 86A. 
9. Incinerators and Rubbish Handling, NFPA No. 82. 
10. Motor Craft (Pleasure and Commercial), NFPA No. 302. 
11. Grain Elevators and Bulk Handling, NFPA No. 61B. (Grain 
Dryers. ) 


6.08: Engine Fuel Systems 


(1) Application. 
(a) This section includes installation provisions for that part of an 
LP-Gas system supplying fuel to internal combustion engines, from 
the withdrawal valve on the fuel container to the engine fuel intake 
manifold. This part of the system includes the supply piping, 
regulation, vaporization, gas-air mixing and carburetion equipment. 
This section applies to stationary engine fuel installations and to 
those mounted on vehicles, and includes certain operating proced- 
ures for vehicular systems. 
(b) Containers supplying fuel to stationary engines, or to portable 
engines used in lieu of stationary engines (see 248 CMR 6.08 (3)), 
shall be installed in accordance with 248 CMR 6.04 (see 248 CMR 
6.06 for portable engines used in buildings, structures or on roofs 
under certain conditions). 
(c) Containers supplying fuel to engines on vehicles, regardless of 
whether the engine is used to propel the vehicles or is mounted on 
it for other purposes, shall be constructed and installed in accord- 
ance with 248 CMR 6.11. 


(2) General Provisions for LP-Gas Engine Fuel Systems. 
(a) In installations Involving the vaporization of gas by other than 
heat from the ambient atmosphere through the container walls, the 
following shall apply: 
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1. Devices which supply heat directly to the fuel container shall 
be equipped with an automatic device to cut off the supply of 
heat before the pressure in the container reaches 200 psig. 
2. Vaporizers shall be fabricated of materials suitable for LPGas 
service and resistant to the action of LP-Gas under service 
conditions (see 248 CMR 6.02(21) for general requirements for 
similar equipment). Such vaporizers shall be designed for 
engine fuel service and shall comply with the following: 

The vaporizer proper, any part of it, or any devices used 
with it, which may be subjected to container pressure, shall 
have a design pressure of at least 250 psig, and shall be plainly 
and permanently marked at a readily visible point as follows: 
with the design pressure of the fuel-containing portion in psig; 
with the water capacity of the fuel-containing portion in pounds. 
Vaporizers shall not be equipped with fusible plugs. Each 
vaporizer shall have a valve, or suitable plug, located at or near 
the lowest portion of the section occupied by the water or other 
heating liquid to permit’ substantially complete drainage. 
Vaporizers shall be securely fastened in position. Engine ex- 
haust gases may bé used as a direct source of heat to vaporize 
the fuel if the materials of construction of those parts of the 
vaporizer in contact with the exhaust gases are resistant to 
corrosion from these gases, and if the vaporizer system is de- 
signed to prevent excessive pressures (see 248CMR 6.08(2)(a)1). 

(b) Gas regulating and mixing equipment shall be installed as 
follows: 
1. Approved automatic pressure reducing equipment, properly 
secured, shall be installed between the fuel supply container and 
the gas-air mixer to regulate the pressure of the fuel delivered 
to the gas-air mixer. 
2. An approved automatic shutoff valve shall be provided in the 
fuel system at some point ahead of the inlet of the gas-air mix- 
er, designed to prevent the flow of fuel to the mixer when the 
ignition is off, or if the engine should stop. (See 248 CMR 
6.08(5)(d)1 for use of atmospheric type regulators (zero 
governors) to meet this provision on engines used exclusively 
out-of-doors. ) 
(c) Piping shall comply with 248 CMR 6.02(14) as to material and 
design, and be installed in accordance with 248 CMR 6.04(6) and 
6.04(7), except that steel tubing shall have a minimum wall thick- 
ness of 0.049 inches. Flexible connectors or hose complying with 
248 CMR 6.02(19) may be used between the container and regulator, 
or between the regulator and the gas-air mixer, with the approval 
for this application of any of the authorities listed in 248 CMR 
6.01(7)(a). All piping shall be so installed, braced and supported 
as to reduce to a minimum the possibility of damage due to vibra- 
tion, strains or wear. Hydrostatic relief valves shall be installed in 
accordance with 248 CMR 6.04(8). 


Engine Installations Other than on Vehicles. 
(a) Stationary engines and gas turbines installed in buildings, 


including portable engines used in lieu of, or to supplement, sta- 
tionary engines, shall comply with the Standard for the Installation 
and Use of Stationary Combustion Engines and Gas Turbines, NFPA 
No. 37, and the applicable provisions of Chapters 1 and 2 and 
Section 31 of this Standard. 
(b) Portable engines, except as provided in 248 CMR 6.08(3)(a), 
may be used in buildings only for emergencies, and the following 
shall apply: 
1. The capacity of the LP-Gas containers used with such en- 
gines and the equipment used to provide fuel to them shall 
comply with the applicable provisions of 248 CMR 6.06. 
2. An approved automatic shutoff valve shall be provided in the 
fuel system ahead of the engine, designed to prevent the flow of 


Volw11l = 313 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


6.08: continued 


fuel to the engine when the ignition is off, or if the engine 
should stop. 
3. Provisions shall be made to supply sufficient air for combus- 
tion and cooling. Exhaust gases shall be discharged to a point 
outside the building, or to an area in which they will not consti- 
tute a hazard. 
(c) Installation of piping, gas mixing, vaporizing and regulating 
equipment for engine installations covered in 248 CMR 6.08(3)(a) 
and 6.08(3)(b) shall be in accordance with 248 CMR 6.08(2). 


(4) General Provisions for Vehicles Having Engines Mounted on Them. 
(a) This subsection includes provisions for the installation of 
equipment on vehicles to supply LP-Gas as a fuel for engines mount- 
ed on these vehicles. The term "vehicles" includes any readily 
portable mobile unit, whether the engine is used to propel it or is 
mounted on it for other purposes. It supplements the installation 
provisions of 248 CMR 6.08(2), applying them specifically to engines 
mounted on vehicles. 

(b) Gas vaporizing, regulating, mixing and carburetion equipment 
to provide LP-Gas as a fuel for engines shall be installed in accord- 
ance with 248 CMR 6.08(2) and the following: 
1. In the case of industrial trucks (including forklift trucks) 
and other engines on vehicles operating in buildings other than 
those used exclusively to house engines, the automatic shutoff 
valve in the fuel line shall be designed to close if the engine 
should stop. 
2. The source of air for combustion shall be completely isolated 
from the driver and passenger compartment, ventilating system 
or air conditioning system on the vehicle. ( 


(5) Industrial (and Forklift) Trucks Powered by LP-Gas. 
(a) This subsection applies to LP-Gas installations on industrial 
trucks (including forklift trucks) both to propel them and to pro- 
vide the energy for their materials handling attachments. LP-Gas 
fueled industrial trucks shall comply with the Standard for Type 
Designations, Areas of Use, Maintenance and Operation of Powered 
Industrial Trucks, NFPA No. 505. 
(b) Fuel containers shall comply with 381. Relief valve discharge 
shall comply with 221 CMR 4.11(2)(d)1. 
(c) Gas vaporizing equipment, if required, shall comply with 248 
CMR 6.08(2). 
(d) Gas regulating and mixing equipment shall comply with 248 
CMR 6.08(2)(b), except that engines shall have automatic shutoff 
valves as provided in 248 CMR 6.08(4)(b)1. 
(e) Piping shall comply with 248 CMR 6.08(2)(c). 


(6) Operating Procedures for Vehicles. 
(a) Vehicles with LP-Gas engine fuel systems mounted on them 
(see 248 CMR 6.08(4)(a) and general purpose vehicles propelled by 
LP-Gas engines may be stored or serviced inside garages, pro- 
vided: 
1. The fuel system shall be leak-free and container shall not be 
filled beyond the limits specified in 248 CMR 6.12 through 6.14. 
a The container shutoff valve is closed on vehicles or engines 
under repair except when engine is operated. 
3. The vehicle is not parked near sources of heat, open flames, 
or similar sources of ignition, or near inadequately ventilated 
pits. 
(b) Industrial trucks (including forklift trucks) powered by 
LP-Gas engine fuel systems shall comply as to operation with the 
Standard for Type Designations, Areas of Use, Maintenance and 
Operation of Powered Industrial Trucks, NFPA No. 505, and with 
the following: 
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1. Refueling of such trucks shall be accomplished as follows: 
Trucks with permanently mounted containers shall be refueled 
out-of-doors. 

Exchange of removable fuel containers preferably should be 
done out-of-doors, but may be done indoors. If done indoors, 
means shall be provided in the fuel piping system to minimize the 
release of fuel when containers are exchanged, using one of the 
following methods: use of an approved quick-closing coupling (a 
type closing in both directions when uncoupled) in the fuel line, 
or closing the shutoff valve at the fuel container, and allowing 
the engine to run until the fuel in the line is exhausted. 

2. LP-Gas fueled industrial trucks may be used in buildings or 
structures as follows: 

The number of fuel containers on such a truck shall not 
exceed two. 

With the approval of the authority having jurisdiction, indus- 
trial trucks may be used in buildings frequented by the public, 
including the times when such buildings are occupied by the 
public. The total water capacity of the fuel containers on an 
individual truck shall not exceed 105 pounds (nominal 45 pounds 
LP-Gas capacity). 

Trucks shall not be parked and left unattended in areas 
occupied by or frequented by the public except with the appro- 
val of the authority having jurisdiction. If so left, the fuel 
system shall be checked to be sure there are no leaks and that 
the container shut-off valve is closed. 

In no case shall industrial trucks be parked and left una- 
ttended in areas of excessive heat or near sources of ignition. 


6.09: Vaporizer Installation 
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(1) Application. This section applies to the installation of vaporizing 
devices covered in 248 CMR 6.02(24). It does not apply to motor fuel 
vaporizers, or to integral vaporizer-burners such as those used for 
weed burners or tar kettles. 


(2) Installation of Indirect-Fired Vaporizers. 
(a) Indirect-fired vaporizers shall comply with 248 CMR 6.02(24) 
(b), and shall be installed as provided in 248 CMR 6.09(2)(a) 
through 6.09(2)(i). 
(b) Indirect vaporizers may be installed out-of-doors, in buildings 
used exclusively for gas manufacturing or distribution, or in separ- 
ate structures constructed in accordance with 248 CMR 6.22(2) 
through 6.22(4). Any such buildings shall be well ventilated near 
the floor line and roof. 
(c) Indirect vaporizers may also be installed in structures attached 
to, or rooms within, buildings not used for gas manufacturing or 
distribution, provided such attached structures or rooms comply 
with 248 CMR 6.22(5) and 6.22(6), and that there are no openings 
of any sort from the vaporizer room into the building or structure 
of which it is a part. 
(d) The housing for the vaporizer covered by 248 CMR 6.09(2)(b) 
or 6.09(2)(c) shall not have any unprotected drains to sewers or 
sump pits. Safety relief valves on vaporizers within buildings in 
industrial or gas manufacturing plants shall be piped to a point 
outside the building and shall discharge vertically upward. 
(e) The device supplying the heat necessary for producing steam, 
hot water, or other heating medium may be installed out-of-doors, 
in a separate building, or in a structure attached to, or room 
within, another gas manufacturing or distributing building (but not 
buildings used for other purposes), provided: 
1. The housing provided shall comply with either 248 CMR 
6.22(2) through 6.22(4) or 248 CMR 6.22(5) and 6.22(6), and 
shall be well ventilated near the floor line and roof. 
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2. If part of another structure, the wall separating it from all 
other compartments or rooms containing LP-Gas_ vaporizers, 
pumps and central gas mixing devices, shall have no openings of 
any sort through it, and otherwise shall conform with 248 CMR 
6.22(5) and 6.22(6). 

3. The heat supplying the device, if out-of-doors, or the 
housing in which it is installed, shall be located with respect to 
other LP-Gas facilities and operations as required by 248 CMR 
6.10. 

Note: The requirements of 248 CMR 6.09(2)(e) are not 
applicable to domestic water heaters supplying heat for domestic . 
system vaporizers. 

(f) The heating medium piping into and from the vaporizer shall be 
provided with a suitable means for preventing the flow of gas into 
the heating system in the event of a tube rupture in the vaporizer. 
If the vaporizer is not provided with a_ suitable means to prevent 
liquid passing through the vaporizer to the gas distribution piping 
(see 248 CMR 6.02(24)(b)3), such protection shall be provided in 
the external piping. 

(g) Gas-fired heating systems supplying heat for vaporization 
purposes shall be equipped with automatic safety devices to shut off 
gas to the main burners if the pilot light should fail. 

(h) Vaporizers may be an integral part of a fuel storage container, 
directly connected to either the liquid or vapor space, or to both. 
A limit control shall be provided to prevent the heater from raising 
the product pressure above the design pressure of the vaporizer 
equipment, or the pressure within the storage container above the 
pressure shown in the first column of Table 1 in 248 CMR 6.02 
corresponding with the design pressure of the container (or its ‘ 


1971 Code equivalent -- see Note 1 of Table 1 in 248 CMR 6.02). 
(i) Atmospheric vaporizers employing heat from the ground or 
surrounding air shall be installed as follows: 
1. Buried underground, or 
2. Located inside a building close to the point of entry of the 
supply pipe, provided the capacity of the unit does not exceed 
one quart. 
3. Vaporizers of less than one quart capacity, not equipped 
with safety relief valves (see 248 CMR 6.02(24)(b)5.) may be 
installed provided one of the authorities listed in 248 CMR 6.01 
(7)(a) certifies that it is safe without such a valve. 
4. Vaporizers designed primarily for domestic service shall be 
protected against tampering and physical damage. 


(3) Installation of Direct Gas-Fired Vaporizers. 
(a) Direct gas-fired vaporizers Shall comply with 248 CMR 6.02(24) 
(c), and shall be installed as provided in 248 CMR 6.09(3)(b) 
through 6.09(3)(g). 
(b) Direct gas-fired vaporizers may be installed out-of-doors, in 
buildings used exclusively for gas manufacturing or distribution, or 
in separate structures constructed in accordance with 248 CMR 
6.22(2) through 6.22(4). Any such buildings shall be well ventila- 
ted near the floor line and roof. 
(c) Direct gas-fired vaporizer may also be installed in structures 
attached to, or in rooms within, another gas manufacturing or 
distributing structure (but not buildings used for other purposes), 
provided: 
1. The housing provided shall comply with either 248 CMR 
6.22(2) through 6.22(4) or 248 CMR 6.22(5) and 6.22(6), and 
shall be well ventilated near the floor line and roof. 
2. If part of another structure, the wall separating it from all 
other compartments or rooms containing LP-Gas_ vaporizers, 
pumps and central gas mixing devices shall have no openings of 
any sort through it, and otherwise shall conform to 248 CMR 
6.22(5) and 6.22(6). 
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(d) The housing for the vaporizer covered in 248 CMR 6.09(3)(b) 
and 6.09(3)(c) shall not have unprotected drains or sump pits. 
Safety relief valves on vaporizers within buildings in industrial or 
gas manufacturing plants shall be piped to a point outside the 
building and shall discharge vertically upward. 

(e) Direct gas-fired vaporizers may be connected to the liquid 
“pace or to both the liquid and the vapor space of the container, 
but in any case there shall be a manually operated shutoff valve in 
each connection at the container, to permit completely shutting off 
all flow of vapor or liquid. 

(f) Direct gas-fired vaporizers of any capacity shall be located in 
accordance with Table 1 in 248 CMR 6.09. 


TABLE 1 

Exposure Minimum Distance Required 
Container 10 feet 
Container shutoff valves 15, feet 
Point of transfer (See 248 CMR 6.12(1)(b)) 20 feet 
Nearest important building or 
group of buildings or line of 
adjoining property which may 
be built upon (except buildings 
in which vaporizer is installed. 
(See 248 CMR 6.09(3)(b) and 6.09(3)(c)). 25 feet 


(g) Pressure regulating and reducing equipment, if located within 
10 feet of a direct-fired vaporizer, shall be separated from the open 
flames by a substantially airtight noncombustible partition or parti- 
tions. 


(4) Installation of Direct Gas-Fired Tank Heaters. Gas-fired tank 
heaters shall comply with 248 CMR 6.02(24)(d), and shall be installed 
as follows: 


(a) The container heated by a direct gas-fired tank heater shall 
be located in accordance with Table 2 in 248 CMR 6.09 with respect 
to the nearest important building, group of buildings, or line of 
adjoining property which may be built upon. 


TABLE 2. 
Container Water Capacity Minimum Distance Required 
500 gallons or less 10 feet 
501 to 1200 gallons 25 feet 
Over 1200 gallons 50 feet 
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(b) Pressure regulating and reducing equipment, if located within 
10 feet of a direct-fired tank heater, shall be separated from the 
open flame by a substantially airtight noncombustible partition. 
(5) Installation of Vaporizer-Burners. Vaporizer-burners shall comply 
with 248 CMR 6.02(24)(e), and sha e installed as follows: 
(a) Vaporizer-burners shall be installed outside of buildings. The 
minimum distances between any container and a vaporizer-burner 
shall be in accordance with Table 3 in 248 CMR 6.09. 
TABLE 3. 
Container Water Capacity Minimum Distance Required 
500 gallons or less 10 feet 
501 to 2000 gallons 25 feet 
Over 2000 gallons 50 feet 


(b) Pressure regulating and control equipment shall be so located 
or so protected as not to be subject to temperatures above 140°F, 
unless it is designed and recommended for use by the manufacturer 
for a higher temperature. 

(c) Pressure regulating and control equipment located down-stream 
of the vaporizer shall be designed to withstand the maximum dis- 
charge temperature of the hot vapor. 

(d) Equipment utilizing vaporizer-burners shall be equipped with 
automatic devices both upstream and downstream of the vaporizer 
section. These devices shall be installed and connected to shut off 
in the event of excessive temperature, flame failure, and if applic- 
able, insufficient air flow. 

(e) Manually operated positive shutoff valves shall be located at 
the containers to shut off all flow to the vaporizer-burners. 


6.10: Ignition Source Control 


(1) Application. ; 

(a) This section includes provisions to minimize the possibility of 
ignition of flammable LP-Gas-air mixtures resulting from the normal 
or accidental release of nominal quantities of liquid or vapor from 
LP-Gas systems installed and operated in accordance with this 
Standard. 

(b) Liquefied petroleum gas storage containers do not require 
lightning protection (see NFPA No. 78, Lightning Protection Code). 
(c) Since liquefied petroleum gas is contained in a closed system of 
piping and equipment, the system need not be electrically conduc- 
tive or electrically bonded for protection against static electricity 
(see NFPA No. 77, Recommended Practice on Static Electricity). 


(2) Electrical Equipment. 
(a) Electrical equipment and wiring shall be of a type specified by 
and shall be installed in accordance with the Massachusetts Electric- 


al Code for ordinary locations except that fixed electrical equipment 
in classified areas shall comply with 248 CMR 6.10(2)(b). 

(b) Fixed electrical equipment and wiring installed within classified 
areas specified in Table 1 in 248 CMR 6.10 shall comply with Table 
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1 in 248 CMR 6.10 and shall be installed in accordance with the 
Massachusetts Electrical Code. This provision does not apply to 
fixed electrical equipment at residential or commercial installations of 
LP-Gas systems or to systems coveréd by 248 CMR 6.11. 

(c) Electrical equipment installed on LP-Gas cargo vehicles shall 
comply with 248 CMR 6.16(1)(e). 


(3) Other Sources of Ignition. 
(a) Open flames or other sources of ignition shall not be permitted 


in. vaporizer rooms (except those housing direct-fired vaporizers, 
pump houses, container filling rooms or other similar locations. 
Direct-fired vaporizers shall not be permitted in pump houses or 
container filling rooms. 

(b) Open flames (except as provided for in 248 CMR 6.09), cutting 
or welding, portable electric tools and extension lights capable of 
igniting LP-Gas, shall not be permitted within classified areas 
specified in Table 1 in 248 CMR 6.11 unless the LP-Gas facilites 
have been freed of all liquid and vapor, or special precautions 
observed under carefully controlled conditions. (See Table 1 in 248 
CMR 6.11). 
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6.11: Installation of LP-Gas Systems on Vehicles 
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(1) Application. 
(a) This section applies to all installations of LP-Gas systems on 
vehicles, whether or not self-propelled, except for such systems 
(or parts of systems) as are covered in 248 CMR 6.11(1)(b). 
LP-Gas systems on vehicles may be either vapor-withdrawal or 
liquid-withdrawal type. Provisions are included for installations 
served by exchangeable (removable) container systems and by 
permanently mounted containers on the following types of vehicles: 
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commercial, industrial (including forklift trucks), construction or 
public service vehicles such as trucks, semitrailers, trailers, port- 
able tar kettles, mobile laboratories and clinics. 

(b) This section does not apply to: 


1. Passenger vehicles such as private cars, taxicabs and buses. 
2. Systems installed on mobile homes (See 248 CMR 6.03(4)(e).) 
3. Systems installed for purposes other than propulsion on 
recreational vehicles. (See 248 CMR 6.03(4)(f).) 248 CMR 6.08 
is applicable to the installation of LP-Gas ‘engine fuel equipment 
for the propulsion of such vehicles. (See 248 CMR 6.11(1) 
(b)3.) 
4. That part of the system installed on vehicles to provide 
LP-Gas as engine fuel to engines mounted on these vehicles, 
which is covered by 248 CMR 6.08. 
5. Tank trucks, truck transports (trailers and semitrailers) and 
similar units used to transport LP-Gas as cargo, which are 
covered by 248 CMR 6.16 through 6.21. 

Note: 248 CMR 6.08 is applicable to the installation of LPGas 
engine fuel piping and equipment on such vehicles. 
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TABLE 1 Equipment Shall 

Be Suitable tor 

Massachusetts 

Electrical Code, 

Part Location Extent of Classified Area! Class 1° 
A Storage Containers Within iS feet in all direc- Division 2 

Other Than DOT Cyl- tions from connections. 
inders. except connections other- 


wise covered in Table *. /. 


B Tank Vehicle and Tank . Within S$ feet in all direc- Division | 
Car loading and Un- tions trom. connections 
Loading.? > regularly made or discon- 
nected ‘for product trans- 
fer. 
Beyond 5S teet but within Division 2 


1S feet in all directions 

from a point where con- 

nections are regularly 

made or disconnected and 

within the cylindrical 

volume between the hori- 

zontal equator of the 

sphere and grade. 

(See Figure 1 in 248 CMR 6.964) 


C Gage Vent Openings Within S feet in all direc- Division | 
Other Than Those On tions from point of dis- 
DOT Cylinders. charge. 
Beyond § feet but within Division 2 


1S feet in all directions 
from point of discharge. 


D Relief Valve Discharge Within direct path of dis- Division | 
Other Than Those on charge. Note: Fixed elee- 
DOT Cylinders. trical equipment 


Should — preferably 
not be installed. 


Within 5 feet in all direc- Division | 
tions from point of dis- 

charge. 

Beyond 5S feet but within Division 2 


1S feet in all directions 
from point of discharge 
except within the direct 
path of discharge. 


' The classified area shall not extend beyond an unpierced wall. -root. or 
solid vaportight partition. 
*See 525 €MR ‘— “Hazardous Locations”. 


3 When classifying exteni of hazardous area. consideration shall be given to 
possible variations in the spotting of tank cars and tank vehicles ut the 
unloading points and the effect these variations of actual spotting point 
may have on the point of connection. 
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TABLE 1 (continued) Equipment Shall 
Se Suitable for 
Massachusetts 
Electrical Code, 
Part Location Exteni of Classified Area! Class 1- 


E Pumps, compressors. 
gas-air = =omixers and 
Vaporizers other than 
direct fired. 


Se a eS ts SCTE ME, 
Indoors without ventil-  Fntire room and any ad- Division | 


alion. jacent room not separated 


by a wasticht partition 
a a ee ee ae eee 


Within 15 feet of the ev- Division 2 
terior side of any exterior 
Wall or roof that is not 
Vaporuight or within 1S 
feet of any exterion open- 


ing. 
Se SO ne ee Ee ee ee 
Indoors with adequate Entire room and any ad- Division 2 
ventiiauion.+ jacent room not separated 


by a gasught partition 
a a Pe EN 
Outdoors in open air Within iS feet in all di- Division 2 
at or abovegrade. rections from this equip- 
ment and = within the 
cylindrical volume — be- 
tween the — horizontal 
equator of the sphere 
and grade. (See Figure 3-1) 
ee eT eee 


F Service Station Dis- Entire space within dis- Division i 
Pensing Units. penser enclosure, and |& 
inches horizontally from 
enclosure exterior up to 
an elevation 4 ft. above 
dispenser base. Entire pit 
or open space beneath 


dispenser. 
pen cia oe ASE See eee 
Up to 18 inches above- Division 2 


grade from 20 ft. hori- 
zontally from any edge of 
enclosure. 

Note: For pits within this 
area, see Part G of this 
table. 


' The classified area shall not extend beyond an unpierced wall, roof. or solid 
Vaportight partition. 


=See 525 CMR. — “Hazardous Locations” 


* Where specified for the prevention of fire or explosion during normal op- 
eration, ventilation is considered adequate where provided in accordance 
with the provisions of this standard. 
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TABLE 1 (continued) Equipment Shail 
Be Suitable for 
Massachusetts 
Electrical Code, 
Part Location Extent of Classified Area! Class 1- 
G Pits or trenches con- 
taining or located be- 
neath LP-Gas_ valves. 
pumps, Compressors, 
regulators, and = simi- 
lar equipment. 
Without mechanical Entire pit or trench Division | 


ventilation, 


wc rae i a aR 
Entire room and any ad- Division | 
jacent room not separated 

by a gastight partition. 


Within 1S feet in all direc- Division 2 
uons from pit or trench 
when located outdoors, 
ein ca ‘ . . 
With adequate mechan-_— Entire pit or trench. Division 2 
ical ventilation. 
hae tial. SEN ll eA ES oe Sl 
Entire room and any ad- Division 2 
jacent room not separated 
by a gastight partition. 


SU 


Within 15 feet in all direc- Division 2 
tions from pit or trench 
when located outdoors. 


H Special Buildings or Entire room. Division 2 
rooms for storage of 
portable containers, 

SS A aE Ee ee es 

| Pipelines and connec- Within § ft. in all direc- 
tions containing oper- tions from point of dis- 
ational bleeds. drips. charge. 
vents or drains. 


Division | 


Beyond S ft. from point of discharge. same as 
Part E of this tabic. 


a 


' The classified area shall not extend beyond an unpierced wail. roof. or solid 
vaportight partition. 


2See 525 CMR — “Hazardous Locations”. 
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TABLE 1 (continued) Equipment Shall 
Be Suitable for 
Massachusetts 
Electrical Code, 
Part Location Extent of Classified Area’ Class 1- 
J Container Filling: 
en oe 
Indoors without venti- Entire room Division | 
lation. 
Indoors with adequate Within § feet in all direc- Division | 
ventilation? tions) from connections 


regularly made or discon- 
nected for product trans- 


fer, 
Beyond 5S feet and en- Division 2 


tire room. 
a REE Save i A ee 
Outdoors in open air Within § feet in all direc- Division | 


tions from connections 
regularly made or dis- 
connected for product 
transfer. 


Beyond 5 feet but within Division 2 
1S feet in all directions 

from a point where con- 

MNections are regularly 

made or disconnected 

and within the cylindrical 

volume between the hori- 

zontal equator of the 

sphere and grade. (See 

Figure 1 in 248 CMR 4.04) 


' The classified area shall not extend beyond an unpierced wall. roof. or solid 
vaportight partition. 


* See 525 CMR + “Hazardous Locations”. 


‘Where specified for the prevention of fire or explosion during normal op- 
eration, ventilation is considered adequate where provided in accordance 
with the provisions of this standard. 
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(2) 
Systems. 
(a) Containers shall comply with 248 CMR 6.02(2) through 6.02(7) 


9/30/80 


Construction, Location, Mounting and Protection of Containers and 


and appurtenances used to equip them for service shall comply with 
248 CMR 6.02(8) through 6.02(13). In addition 248 CMR 6.11(2)(a) 
through 6.11(2)(a)6 shall apply: 
1. Containers installed in enclosed spaces on vehicles, (includ- 
ing recesses or cabinets covered in 248 CMR 6.11(2)(b)), and all 
engine fuel containers for industrial trucks, shall be constructed 
as follows: DOT cylinder specification containers shall be de- 
signed and constructed for at least a 240 psig service pressure. 
Asme containers shall be constructed for at least a 312.5 psig 
design pressure. Engine fuel containers shall be equipped with 
internal type spring-loaded safety relief valves. Fusible plugs 
shall not be used. 
a ioe (removable) containers shall comply with 248 CMR 
6.02(5). 
3. Containers to be permanently mounted shall be constructed 
so that after mounting the protection of all container appurten- 
ances, and the connections to these appurtenances, they comply 
with 248 CMR 6.11(2)(c)3. 
4. Individual LP-Gas fuel containers used on passenger-carry- 
ing vehicles shall not exceed 200 gallons water capacity. 
5. Individual LP-Gas containers used on other than passenger- 
carrying vehicles normally operating on the highway shall not 
exceed 300 gallons water capacity. This shall not be construed 
as applying to the use of LP-Gas from the cargo tanks of ve- 
hicles covered by 248 CMR 6.16 through 6.21. 
6. Containers designed for stationary service only, and not in 
compliance with 248 CMR 6.02(5), shall not be used. 
(b) Containers utilized for the purposes covered by this section 
shall not be installed, transported or stored (even temporarily) 
inside any vehicle covered by 248 CMR 6.11, except as provided by 
applicable DOT regulations, or with the approval of the authority 
having jurisdiction. The LP-Gas supply system, including the 
containers, may be installed on the outside of the vehicle, or ina 
recess or cabinet vaportight to the inside of the vehicle but acces- 
sible from and vented to the outside, with the vents located near 
the top and bottom of the enclosure, and 3 feet horizontally away 
from any opening into the vehicle below the level of the vents. 
(c) Containers shall be securely mounted on the vehicle, or within 
the enclosing recess or cabinet, and located and installed so as to 
minimize the possiblity of damage to containers, their appurtenances 
or contents as follows: 
1. Containers shall be installed with as much road clearance as 
practicable but not less than the minimum road clearance of the 
vehicle under maximum spring deflection. This clearance shall 
be measured to the bottom of the container, or to the lowest 
fitting, support or attachment on the container or container 
housing, whichever is lower. 
2. Both permanently installed and removable containers shall be 
securely mounted on the vehicle or within the housing to prevent 
jarring loose, slipping or rotating, with fastenings designed and 
constructed to withstand static loading in any direction equal to 
twice the weight of the container and attachments when loaded 
with LP-Gas, using a sefety factor of not less than four based 
on the ultimate strength of the material to be used. When 
containers are mounted within a vehicle housing, the securing of 
the housing to the vehicle shall comply with this provisions Any 
hoods, domes or removable portions of the housing or cabinet 
shall be provided with means to keep them firmly in place in 
transit. Field welding shall comply with 248 CMR 6.04(3)(i). 
3. All container valves, appurtenances and connections shall be 


Vol. 11 - 325 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


ae b S- 


9/30/80 


continued 


adequately protected to prevent damage due to accidental con- 
tacts with stationary objects, from loose objects, stones, mud, or 
ice, thrown up from the ground or floor, and from damage due 
to overturn or similar vehicular accident. In the case of perma- 
nently mounted containers, this provision may be met by the 
location on the vehicle, with parts of the vehicle furnishing the 
protection. On portable (removable) containers the protection 
for container valves and connections shall be permanently 
attached to the container. (See 248 CMR 6.02(5)(a) and 
6.02(5)(b).) Such weather protection as may be necessary to 
insure safe operation shall be provided for containers and sys- 
tems mounted on the outside of the vehicle. 
(d) Containers installed on portable tar kettles alongside the 
kettle, or on the vehicle frame, shall be protected against radiant 
or convected heat from open flame or other burners, or by the use 
of a heat shield, or by the location of the container(s) on the 
vehicle so as to prevent the temperature of the fuel in the con- 
tainer from becoming abnormally high. In addition the following 
shall apply: 
1. Container location and mounting shall comply with 248 CMR 
6.11(2)(c)1 through 6.11(2)(c)3. 
2. Piping shall comply with 248 CMR 6.11(2)(g)1, 6.11(2)(g)2, 
6.11(2)(g)4, 6.11(2)(g)5, 6.11(2)(g)7, 6.11(2)(g)8, 6.11(2)(g)9. 
3. Flexible connection shall comply with 248 CMR 6.02(19)(a), 
6.02(19)(b) and 6.02(19)(c). 
4. Container valves shall be closed when burner is not in use. 
Valves and connections to container shall be protected against 
physical damage in accordance with 248 CMR 6.02(5)(a). 
5. Containers shall not be refilled while burners are in use as 
provided in 248 CMR 6.12(8). 
(e) Container appurtenances shall be installed in accordance with 
248 CMR 6.11(2)(d)1 through 6.11(2)(d)7. 
1. Container safety relief valves shall be located and installed 
as follows: 

Except as provided in 248 CMR 6.11(2)(c)4, safety relief 
valves on portable containers installed inside cabinets or re- 
cesses complying with 248 CMR 6.11(2)(b) may discharge within 
the enclosure. 

Relief discharge outlets on containers installed on the outside 
of the vehicle shall be located: outside of enclosed spaces, at 
least 3 feet horizontally away from any opening into the vehicle 
below the level of such discharge, and as far as practicable from 
sources of ignition; in such a manner as to minimize the possi- 
blity of impingement of escaping gas upon a container, vehicle 
parts, or on other vehicles in adjacent lines of traffic. For 
engine fuel containers, the relief valve discharge shall be vented 
upward within 45° of the vertical to accomplish this. 

Safety relief valve discharge lines, if used, shall be metallic 
(other than aluminum) and shall be sized, located and secured so 
as to permit sufficient safety relief valve discharge capacity. 
Flexible metal hose or tubing used shall be able to withstand the 
pressure from the relief valve vapor discharge when the relief 
valve is in full open position. 

On vehicles used outdoors or in industrial locations, means 

shall be provided (such as loose fitting caps) to minimize the 
possibility of the entrance of water or dirt into either the relief 
valve or its discharge piping. The protecting means shall re- 
main in place except when the relief valve operates. In this 
event, it shall permit the relief valve to operate at sufficient 
capacity. 
2. The filling, withdrawal and equlalizing connections of con- 
tainers shall be equipped in compliance with 248 CMR 6.02(10)(a) 
through 6.02(10)(c) (see "Used as Fuel on Vehicles", Column 5 
of Table 3 in 248 CMR 6.02). 
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3. Container connections other than those covered in 248 CMR 
6.11(2)(d)1 and 6.11(2)(d)2 having an opening larger than a 
No. 54 .drill size for the flow of gas, shall be equipped with 
approved automatic excess flow valves to prevent discharge of 
container contents in the event connections are broken (see also) 
248 CMR 6.02(10)(c)2 and 6.04(4)(f). This provision may be 
waived when such an exception is recognized by the approval of 
the container and fittings for this service by either of the 
authorities listed in 248 CMR 6.01(7)(a). 
4. Main shutoff valves on container for liquid and vapor shall 
be readily accessible. 
5. Containers to be filled volumetrically shall be equipped with 
liquid level gaging devices as provided in 248 CMR 6.02(11), 
except that variable gages requiring the venting of gas to the 
atmosphere shall not be used on industrial trucks (including 
forklift trucks). Portable containers may be designed, con- 
structed and fitted for filling in either the vertical or horizontal 
position, or if of the portable universal type (see Paragraphs 3 
through 5 in 248 CMR 6.02(11)(b)3.), in either position. The 
container shall be in the appropriate position when filled or, if 
of the portable universal type, may be loaded in either position, 
provided the fixed level gage indicates correctly the maximum 
permitted filling level in either position; the safety relief valves 
are located in, or connected to, the vapor space in either posi- 
tion. 
6. Ajl container inlets and outlets, except safety relief valves 
and gaging devices, shall be labeled to designate whether they 
communicate with the vapor or liquid space. Labels may be on 
valves. 
7. Containers from which only vapor is to be withdrawn shall 
be installed and equipped with suitable connections to minimize 
the possibility of the accidental withdrawal of liquid. 
(f) Regulators shall comply with 248 CMR 6.02(21) and 6.02(28) 
and shall be installed in accordance with 248 CMR 6.04(5). If in an 
enclosed space, the regulator relief valve and the space above the 
regulator and relief valve diaphragms shall be vented to the outside 
air. Such venting is not required if regulator is located in a 
recess or cabinet as provided for in 248 CMR 6.11(2)(b). 
(g) Piping shall comply with 248 CMR 6.02(14) through 6.02(20) as 
to material and design and shall be installed in accordance with 248 
CMR 6.04(7), except that steel tubing shall have a minimum wall 
thickness of 0.049 inches. Paragraphs 248 CMR 6.11(2)(f)1 
through 6.11(2)(f)10 shall also apply to piping systems on vehicles 
covered by 248 CMR 6.11. 
1. A flexible connector or a tubing loop shall be installed 
between the regulator outlet and the piping system to protect 
against expansion, contraction, jarring and vibration strains. 
2. In the case of removable containers, a flexible connection 
shall be installed between the container and the gas piping 
system or regulator. 
3. Flexible connectors shall comply with 248 CMR 6.02(19) and 
be installed in accordance with 248 CMR 6.04(7)(h). Flexible 
connectors of more than 36 inches overall length, or fuel lines of 
essentially all hose, shall be used only with the approval of one 
of the authorities listed in 248 CMR 6.01(7)(a). 
4. The piping system shall be designed, installed, supported 
and secured in such a manner as to minimize the possibility of 
damage due to vibration, strains or wear, and to preclude any 
working loose while in transit. 
5. Piping shall be installed in a protected location, and if 
outside, under the vehicle and below any insulation or false 
bottom, fastenings and protection shall be such as to prevent 
abrasion or damage due to vibration. At points where piping 
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passes through structural members or floors, a rubber grommet 
or equivalent shall be installed to prevent chafing. 

6. Gas piping shall be installed to enter the vehicle through the 
floor directly beneath, or adjacent to, the appliance served. If 
a branch line is required, the connection shall be in the main 
gas line under the floor and outside the vehicle. 

7. Exposed parts of the piping system shall either be of corro- 
sion-resistant material or adequately protected against exterior 
corrosion. 

8. Hydrostatic relief valves, complying with 248 CMR 6.02(20), 
shall be installed in isolated sections of liquid piping as provided 
in 248 CMR 6.04(8). 

9. Piping systems, including hose, shall be tested and proven 
free of leaks in accordance with 248 CMR 6.04(9). 

10. There shall be no fuel connection between a tractor and 
trailer or other vehicle units. 


(3) Equipment Installation. Equipment for installation on vehicles 
shall comply wi 4 6.02(21) through 6.02(29) as to design and 
construction, and shall be installed in accordance with 248 CMR 6.04 
(10), and with the following: 
(a) Installation shall be made in accordance with the manufactur- 
er's recommendations and, in the case of listed or approved equip- 
ment, as provided in the listing or approval. 
(b) Equipment installed on vehicles shall be considered as part of 
the LP-Gas system on the vehicle and shall be protected against 
vehicular damage as provided for container appurtenances and 
connections in 248 CMR 6.11(2)(c)3. 


(4) Appliance Installation. 
(a) The term "appliances" as used in this subsection shall include 


any commercial or industrial gas consuming device except engines. 
The installation of that part of the LP-Gas system on the vehicle 
designed to accept LP-Gas from the container withdrawal valve, and 
to deliver a suitable gas-air mixture to the engine, shall comply 
with 248 CMR 6.08. (See 248 CMR 6.11(1)(b)3). 
(b) All gas consuming devices (appliances), other than engines, 
installed on vehicles shall be approved as provided in 248 CMR 
6.02(31), shall comply with 248 CMR 6.02(32), and shall be installed 
as follows: 
1. Whenever the device or appliance is of a type designed to 
be in operation while the vehicle is in transit, such as a cargo 
heater or cooler, suitable means to stop the flow of gas in the 
event of a line break, such as an excess flow valve, shall be 
installed. Excess flow valves shall comply with 248 CMR 
6.02(18) (c) and 6.02(10)(c)2. 
2. All gas-fired heating appliances shall be equipped with 
safety shutoffs in accordance with 248 CMR 6.02(32)(e)2 except 
those covered in 248 CMR 6.06(2)(h)2. 
3. For installations on vehicles intended for human occupancy, 
all gas-fired heating appliances, except ranges and illuminating 
appliances, shall be designed or installed to provide for a com- 
plete separation of the combustion system from the atmosphere 
inside the vehicle. Combustion air inlets and flue gas outlets 
shall be listed or certified as components of the appliance. 
4. For installations on vehicles not intended for human occupan- 
cy, unvented type gas-fired heating appliances may be used to 
protect the cargo. Provision shall be made to provide air for 
combustion (see 248 CMR 6.11(4)(b)6) and to dispose of the 
products of combustion to the outside. 
5. Appliances installed within vehicles shall comply with the 
following: if in the cargo space, they shall be located so as to 
be readily accessible whether the vehicle is loaded or empty. 
Appliances shall be so constructed or otherwise protected as to 
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minimize possible damage or impaired operation due to cargo 
shifting or handling. Appliances shall be located so that a fire 
-# ae appliance will not block egress of persons from the ve- 
icle. 

6. Provision shall be made in all appliance installations to insure 
an adequate supply of outside air for combustion. 

7. A permanent caution plate shall be provided, affixed either 
to the appliance, or to the vehicle, outside of any enclosure, 
and adjacent to the container(s), including the following items: 


Caution 


1. Be sure all appliance valves are closed before opening con- 
tainer valve. 

2. Connections at the appliances, regulators and containers 
shall be checked periodically for leaks with soapy water or its 
equivalent. 

3, Never use a match or flame to check for leaks. 

4. Container valves shall be closed when equipment is not in 
use. 


(5) General Precautions. 


(a) Containers on vehicles shall be filled or refilled as provided by 
248 CMR 6.12(4)(b). See 248 CMR 6.02(2)(c) for requalification 
requirements for continued use or reinstallation. 

(b) Mobile cooking units shall be provided with at least one ap- 
proved portable fire extinguisher rated in accordance with the 
Standard for Installation of Portable Fire Extinguishers, NFPA No. 
10, at not less than 10-B, C. 


6.12: LP-Gas Liquid Transfer (Advisory--for Gas Inspectors Information): Gen- 
eral Provisions 


(1) 


(2) 
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Application. 

(a) This section covers transfers of liquid LP-Gas from one con- 
tainer to another whenever this transfer involves connections and 
disconnections in the transfer system, or the venting of LP-Gas to 
the atmosphere. The methods for determining the quantity of LPGas 
permitted in containers and the locations of, and safety require- 
ments for, transfer operations also are included. 

(b) The "point of transfer" shall be considered to be the location 
where connections and disconnections are made or where LP-Gas is 
vented to the atmosphere in the course of transfer operations. 
(c) Provisions for ignition source control at transfer locations are 
covered in 248 CMR 6.10. Fire protection shall be in accordance 
witn 248 CMR 6.05(7). 


General Transfer Operations, Locations and Precautions. 
(a) Liquid shall be transferred into containers only outdoors, not 
on roofs, or in structures especially designed for the purpose. 
Such structures, constructed or converted for this use after 
December 31, 1972, shall comply with 248 CMR 6.22. 
(b) Transfer hoses larger than 4-inch internal diameter shall not 
be used for making connections to individual containers being filled 
indoors. 
(c) Tank trucks or transports unloading into storage containers 
shall be at least 10 feet from the container and so positioned that 
the shutoff valves on both the truck and the container are readily 
accessible. In the case of distributing points, such as LP-Gas 
service stations, the truck or transport shall not be parked on a 
public way. 
(d) During the time the tank cars are on sidings for loading or 
unloading, the following shall apply: 
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1. A caution sign, such as STOP. TANK CAR CONNECTED, 
shall be placed at the active end(s) of the siding while car is 
connected as required by DOT Regulations. 

2. A wheel at each end of car shall be blocked on the rails. 


(3) Transfer Personnel. 


(a) Transfer operations shall be conducted by competent personnel 
meeting the provisions of 248 CMR 6.01(11). At least one qualified 
person shall remain at or near the transfer operation from the time 
connections are made until the transfer is completed, shutoff valves 
are closed, and lines are disconected. 

(b) Transfer personnel shall exercise precaution to assure that the 
LP-Gases transferred are those for which the transfer system and 
the containers to be filled are designed. 


(4) Containers to Be Filled. 


(S) 


Venting LP-Gas to the Atmosphere. LP-Gas in either liquid or 
vapor form, normally shall not Ge vented to the atmosphere except 


(a) Containers sha e filled only by the owner or upon his a 
uthorization. 
(b) Containers shall be filled only after determination that they 
comply with the design, fabrication, inspection, marking and requal- 
ification provisions of this Standard. (See 248 CMR 6.02(2)(b) and 
6.02(2)(c) and 248 CMR 6.24 and 6.25 (Appendices B and C).) 
(c) DOT specification cylinders authorized as "single trip," “non- 
refillable," or "disposable" containers shall not be refilled with LP- 
Gas. 
(d) Containers into which LP-Gas is to be transferred shall comply 
with the following as to service or design pressure in relation to 
the vapor pressure of the LP-Gas: 
1. For DOT specification cylinders, the service pressure marked 
on the container shall not be less than 80 percent of the vapor 
pressure of the LP-Gas at 130°F. For example, if the vapor 
pressure of a commercial propane is 300 psig at 130°F, the ser- 
vice pressure must be at least 80 percent of 300; or 240 psig. 
2. For ASME containers, the minimum design pressure (or its 
equivalent, see 248 CMR 6.02(3)(b), shall comply with Table 1 in 
248 CMR 6.02 in relation to the vapor pressure of the LP-Gas. 


under the following conditions: 


(6) 


9/30/80 


(a) Venting for the operation of fixed liquid level, rotary or slip 
tube gages, provided the maximum flow does not exceed that from a 
No. 54 drill orifice. 

(b) Venting the LP-Gas between shutoff valves before disconnect- 
ing the liquid loading line from the container. When necessary, 
suitable bleeder valves shall be used. 

(c) Venting vapor from listed liquid transfer pumps using such 
vapor as a source of energy, provided the rate of discharge does 
not exceed that from a No. 31 drill size opening. (See 248 CMR 
6.14(3)(b) as to location of such transfer operations. ) 


General Arrangement and Operation of Transfer Systems. 

(a) Liquid transfer may be accomplished by pressure differential, 
by gravity or by the use of pumps or compressors complying with 
248 CMR 6.02(21) through 6.02(29). 

(b) Compressors used for liquid transfer normally shall take suc- 
tion from the vapor space of the container being filled and dis- 
charge into the vapor space of the container from which the with- 
drawal is being made. 

(c) Transfer systems using positive displacement pumps _ shall 
include a recirculating device to limit the differential pressure on 
the pump under normal operating conditions, so that the total 
pressure will not exceed the maximum pressure rating of the pump. 
(See 248 CMR 6.02(22)(b) and 6.04(10)(a).) Manual shutoff valves 
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in recirculating systems shall be kept open during operating peri- 
ods. 

(d) When hose is to be used for liquid transfer, a shutoff valve at 
the discharge end, so that the hose normally contains liquid, is 
recommended. Transfer hose thus equipped (called "wet hose" by 
the industry) shall be protected against excessive hydrostatic 
pressure by the use of hydrostatic relief valves. (See 248 CMR 
6.04(8).) 


(7) Control of Ignition Sources During Transfer. Sources of ignition 
shall be carefully controlle uring transfer operations, while connec- 
tions or disconnections are made, or while LP-Gas is being vented to 
the atmosphere. In addition to the provisions of 248 CMR 6.10, the 
following shall apply: 
(a) Internal combustion engines within 15 feet of a point of trans- 
fer shall be shut down while such transfer operations are in prog- 
ress, except as follows: 
1. Engines of LP-Gas cargo vehicles constructed and operated 
in compliance with 248 CMR 6.16 through 6.21 while such engines 
are driving transfer pumps or compressors on these vehicles to 
load containers as provided in 248 CMR 6.14(2)(a). 
eS Engines installed in buildings as provided in 248 CMR 6.08 
3 


(b) Smoking, open flames, metal cutting or welding, portable 
electrical tools and extension lights capable of igniting LP-Gas shall 
not be permitted within 15 feet of a point of transfer while filling 
operations are in progress. Care shall be taken to assure that 
materials which have been heated have cooled before the transfer is 
started. 

(c) Pilot lights and appliances on recreational vehicles, such as 
motor homes and truck campers, shall be turned off during the 
refueling of motor fuel tanks or other permanently mounted LP-Gas 
containers, unless such vehicles have all exterior combustion air 
inlets above the roof. 


6.13: Quantity of LP-Gas in Containers 
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(1) Application. This section includes provisions covering the maxi- 
mum quantity of LP-Gas which may be filled into containers and the 
methods of verifying this quantity. 


(2) Basis for Determining Container LP-Gas Capacity. 
(a) The maximum quantity of LP-Gas which may be put into a 
container is based upon 248 CMR 6.13(2)(b) through 6.13(2)(d). 
(b) Portable containers built to DOT cylinder specifications and 
other aboveground containers with water capacities of 1,200 gallons 
or less, shall not be filled to the extent that they become liquid full 
even if the liquid temperature increases to 130°F. 
(c) Other aboveground uninsulated containers, including those 
built to DOT portable or cargo tank specifications with water capa- 
cities in excess of 1,200 gallons, shall not be filled to the extent 
that they become liquid full even if the liquid temperature increases 
to 115°F. 
(d) Underground containers shall not be filled to the extent that 
they become liquid full even if the liquid temperature increases to 
105°F. 


(3) Maximum Quantities to Be Filled into Containers. 
(a) The maximum quantities of liquid LP-Gas which may be put 
into containers to meet the provisions of 248 CMR 6.13(2) shall be 
as specified in 248 CMR 6.13(3)(b) and 6.13(3)(c). The method of 
determining compliance shall be in accordance with 248 CMR 
6.13(3)(d). 
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(b) The maximum quantity of LP-Gas to be put into a container 
shall be based on the weight of LP-Gas in relation to the weight of 
water that the container would hold when liquid full of water at 
60°F. Maximum permitted filling densities, expressed in percent of 
water weight capacity (WWC) of the container to be filled, shall be 
as shown in Columns 2, 4 and 6 of Table 1 in 248 CMR 6.13 for the 
specific gravity of the particular LP-Gas, the size container and the 
condition under which installed. 

Note: Containers installed partially underground (see 248 CMR 
6.04(3)(h)) are considered as aboveground containers. 


Table 1. 
MAXIMUM PERMITTED FILLING DENSITY 


Column 1 Colun2 Gol: 33 Col. 4 Coles Col. 6 Coli 


Aboveground Containers All Underground 


Specific Gravity 0 to 1,200 gal. Over 1,200 gal.) Containers 
at 60°F(15.6°C) 
hot, Vol .% % of Vol .% ¥ of Vol.% 
WWC at 60°F  WWC at 60°F WWC at 60°F 
496-.503 41 82.0 44 88.0 45 90.0 
-504-.510 42 82.6 45 88.5 46 90.5 
-511-.519 43 83.5 46 89.4 47 91.3 
-520-.527 44 84.3 47 90.0 48 91.8 
-528-.536 45 84.7 48 90.3 49 92.2 
-537-.544 46 85.2 49 90.7 50 92.5 
-545-.552 47 85.6 50 91.2 51 93.0 
.553~.560 48 86.4 51 91.8 52 93.6 
.561-.568 49 87.0 52 92.3 53 94.1 
.569-.576 50 87.5 53 92.7 54 94.4 
.577-.584 51 87.9 54 93.1 55 94.8 
-585-.592 52 88.3 55 93.5 56 9552 
-593-.600 53 88.9 56 94.0 57 95.6 


Irotal Water Capacity, U.S. Gallons (1000 Imperial Gallons, 4550 Liters) 


2WWC--Water Weight Capacity 


(c) If quantity is determined by volume, this volume, when cor- 
rected to the base temperature of 60°F (15.6°C) by use of the 
Correction Factor Table of 248 CMR 6.27 (Appendix E) and convert- 
ed to weight by use of the applicable specific gravity, shall result 
in a computed weight complying with the water weight percentages 
shown in Columns 2, 4 and 6 of Table 1 in 248 CMR 6.13 Equivalent 
volumetric percentages at 60°F are shown in Columns 3, 5 and 7 of 
Table 1 in 248 CMR 6.13. 

(d) Determination that the quantity of LP-Gas put into a container 
complies with Table 1 in 248 CMR 6.13 may be either by weight or 
by volume in accordance with 248 CMR 6.13(3)(e) and 6.13(3)(f). 
(e) The weight method may be used if the container is designed and 
equipped to be filled by weight, and complies with 248 CMR 6.02(7)(c) 
and with 248 CMR 6.13(3)(e)1, 6.13(3)(e)2, or 6.13(3)(e)3: 
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1. DOT specification cylinders of less than 200 lbs. water 
capacity which are not subject to DOT jurisdiction (such as, but 
not limited to, motor fuel containers on vehicles not in interstate 
commerce or cylinders filled at the installation) may be filled 
either by weight or by volume. (See DOT regulations on cylin- 
der filling.) 
2. DOT specification cylinders of 200 pounds water capacity or 
more, may be filled by weight or by volume. (See DOT regula- 
tions requiring a representative number of volumetrically filled 
cylinders to be check weighed to verify accuracy of content.) 
3. ASME containers complying with 248 CMR 6.02(2)(b) and 
6.02(3)(b) may be filled either by weight or by volume. 
(f) The volumetric method may be used for containers designed 
and equipped to be filled by volume and in accordance with 248 
CMR 6.13(3)(f) and 6.13(3)(f£)2: 
1. A maximum fixed liquid level gage may be used, provided 
the liquid level indicated by this gage has been computed on the 
basis of not filling the container with a quantity greater than 
the maximum permitted filling density on a weight basis as shown 
in Column 2, 4 or 6 of Table 1 in 248 CMR 6.13 when liquid at 
the specific gravity of that to be placed in the container is at 
40°F for aboveground or 50°F for underground, containers. See 
248 CMR 6.27(3)(c) and Table 2 in 248 CMR 6.27 (Appendix E) 
for methods of making such computations. 
2. A variable gage of the rotary, slip tube or float type may be 
used, provided the maximum filling level indicated by this gage 
is corrected for the temperature of the liquid in the container. 
The fixed maximum liquid level gage (required on all containers 
fabricated after December 31, 1965, which are to be filled volu- 
metrically) may be used to check water capacity or less to be 
filled at consumer sites, fabricated after December 31, 1965 (and 
mandatorily equipped with a maximum fixed liquid level gage(s)), 
filling by variable gage shall comply with the following: The 
variable gage shall have been calibrated for accuracy by check- 
ing against the reading of the fixed maximum liquid level gage. 
If the container is to be filled beyond the level indicated by the 
fixed maximum liquid level gage complying with 248 CMR 6.13(3) 
(f)1, the reading of the variable gage, adjusted as indicated by 
the calibration, shall be corrected for the LP-Gas liquid tempera- 
ture in accordance with Table 4 in 248 CMR 6.27. 
(g) Portable containers with water capacities greater than 1,000 
pounds, such as portable tank containers built to DOT Specifica- 
tions MC-330, MC-331, or DOT-5, may be loaded either by weight 
or by volume, provided they are appropriately equipped. 
(h) Containers to be filled volumetrically by a variable liquid level 
gage, corrected for temperature as provided by 248 CMR 6.13(3) 
(f)1 or 6.13(3)(f)2, shall have a provision for determining the 
liquid temperature. (See 248 CMR 6.27(2)(a)2 for method of estab- 
lishing this temperature.) Containers may be filled without temper- 
ature correction by maximum liquid level gage in accordance with 
248 CMR 6.13(3)(f)1. 


Transfer Locations And Procedures 


(1) Application. This section includes provisions covering the loca- 
tion of and the procedures for, liquid transfer operations whether 
conducted indoors or outdoors. 


(2) Consumer Site Filling of Permanently Installed Containers. 
(a) Containers permanently ceree and installed outdoors in 
accordance with 248 CMR 6.04, and equipped with appurtenances 
for filling at, or adjacent to, the container, may be filled at that 
location, provided that a cargo vehicle is used for the delivery 


which 
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complies with 248 CMR 6.16 through 6.21 as to construction and 
method of operation. 

(b) If the point of transfer is not located at the container, it shall 
be located in accordance with Table 1 in 248 CMR 6.14. 


(3) Consumer Site and Distributing Point Filling of Portable and Other 
than Permanently Installed Containers. 
(a) This pibeaction includes provisions for filling of portable 


containers and containers not permanently installed in accordance 
with 248 CMR 6.04, including containers mounted on vehicles (in- 
cluding recreational vehicles) and industrial and agricultural equip- 
ment, on the premises of the consumer or at a distributing point 
(see definition). 
(b) The point of transfer or the nearest part of a structure hous- 
ing transfer operations, whichever is closer, shall be located in 
accordance with Table 1 in 248 CMR 6.04 with respect to various 
types of exposures. 
1. If LP-Gas is vented to the atmosphere under the conditions 
stipulated in 248 CMR 6.12(5)(c), the distances in Table 1 in 248 
CMR 6.14 shall be doubled. 
2. If the point of transfer is housed in a structure complying 
with 248 CMR 6.22, the distances in Table 1 in 248 CMR 6.14 
may be reduced provided either the exposing wall(s) or the 
exposed wall(s) complies with 248 CMR 6.22(5)(a). 


Table l 
DISTANCE BETWEEN POINT OF TRANSFER AND EXPOSURES 


Min. Horizontal 


Part Exposure Distance, Feet 
1. Buildings” with fire resistive walls> 10 
2. Buildings” with other than fire resistive walls 25 


3. Building wall openings or pits at or below the 
level of the point of transfer 25 


4. Line of adjoining property which can be built 
upon 25 


5. Outdoor places of public assembly, including 
school yards, athletic fields and playgrounds 50 


6. Public ways, including public streets, highways, 
thoroughfares and sidewalks 


(a) From points of transfer in Distributing Points 10 
(b) From points of transfer in Distributing Plants 25 
7. Driveways 5 
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Table 1 (continued) 


8. Mainline railroad track centerlines 25 


i 


9. Conisinevk | 10 


en 


i 


Note 1: Table 1 is not applicable to the transfer operations covered in 248 
CMR 6.14(2)(a). 


Note 2: "Buildings" include structures such as mobile homes, recreational 
vehicles, modular homes, tents and box trailers at construction sites. 


Note 3: Walls constructed of noncombustible materials having, as erected, a 
fire resistance of at least one hour as determined by NFPA No. 251, 
Standard Methods of Fire Tests of Building Construction and Materials. 


Note 4: Not applicable to filling connections at the storage container. 


(c) Transfers to containers serving agricultural or industrial 
equipment requiring refueling in the field shall comply with the 
following: 
1. Air moving equipment, such as large blowers on crop driers 
or on space heaters, shall be shut down while containers are 
being refilled, unless the point of transfer is at least 50 feet 
from the air intake of the blower. 
2. Equipment employing open flames, or equipment with integral 
containers such as flame cultivators, weed burners, tractors, 
large blower type space heaters or tar kettles shall be shut 
down while refueling. 


6.15: Storage of Portable Containers Awaiting Use or Resale 


(1) 


Application. 

(a) The provisions of this section are applicable to the storage of 
portable containers of 1,000 pounds water capacity, or less, 
whether filled, partially filled or empty (if they have been in LPGas 
service) as follows: At consumer sites or distributing points, but 
not connected for use; in storage for resale by dealer or reseller. 
(b) The provisions of this chapter do not apply to: containers 
stored at distributing plants. 


(2) General Location of Containers. 


9/30/80 


(a) Containers in Storage shall be so located as to minimize expos- 
ure to excessive temperature rise, physical damage or tampering. 
(b) Containers stored in buildings in accordance with 248 CMR 
6.15(4) through 6.15(6) shall not be located near exits, stairways, 
or in areas normally used, or intended to be used for the safe 
egress of people. 

(c) Empty containers which have been in LP-Gas_ service shall 
preferably be stored in the open. If stored inside, they shall be 
considered as full containers for the purposes of determining the 
maximum quantities of LP-Gas permitted in 248 CMR 6.15(4)(a), 
6.15(5)(a) and 6.15(6)(a). 

(d) Containers not connected for use shall not be stored on roofs. 
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(3) Protection of Valves on Containers in Storage. Container valves 
shall be protected as required by 248 CMR 6.02(5)(a). Screw-on type 
cans or collars shall be securely in place on all containers stored 
regardless of whether they are full, partially full or empty, and con- 
tainer outlet valves shall be closed or plugged. 


(4) Storage within Buildings Frequented by the Public. 

(a) DOT specification cylinders with a maximum water capacity of 2 
1/2 pounds, used with completely self-contained hand torches and 
similar applications, may be stored or displayed in a building fre- 
quented by the public. The total number of such containers on 
display shall not exceed 24 of each brand and size, and the total 
LP-Gas capacity of those on display and in storage in the building 
shall not exceed 200 pounds. 

(b) Storage as provided in 248 CMR 6.15(6) shall not be permitted 
in, or in rooms attached to, such buildings. 


(5) Storage within Buildings Not Frequented by the Public (Such as 
Industrial Buildings). 


a) The quantity of LP-Gas stored shall not exceed 300 pounds 
(approximately 2,550 cubic feet in vapor form) except as provided 
in 248 CMR 6.15(6). 

(b) Containers carried as a part of the service equipment on 
highway mobile vehicles are not to be considered in the total stor- 
age capacity in 248 CMR 6.15(5)(a) provided such vehicles are 
stored in private garages and carry only one LP-Gas container with 
an LP-Gas capacity of 100 pounds or less per vehicle. Container 
valves shall be closed. 


(6) Storage within Special Buildings or Rooms. 
(a) The maximum quantity of LP-Gas which may be stored in 
special buildings or rooms shall be 10,000 pounds. 
(b) Special buildings or rooms for storing LP-Gas containers shall 
not be located adjoining the line of property occupied by schools, 
churches, hospitals, athletic fields or other points of public gather- 
ing. 
(c) The construction of all such special buildings, and rooms 
within, or attached to, other buildings, shall comply with 248 CMR 
6.22 and the following: 
1. Adequate vents, to the outside only, shall be provided at 
both top and bottom, located at least 5 feet away from any 
building opening. 
2. The entire area shall be classified for purposes of ignition 
source control in accordance with 248 CMR 6.10. 


(7) Location of Storage Outside of Buildings. Storage outside of 
buildings, for containers awaiting use or resale, shall be located in 
accordance with Table 1 in 248 CMR 6.15 with respect to: 

(a) Nearest important building or group of buildings. 

(b) Line of adjoining property which may be built upon. 

(c) Busy thoroughfares or sidewalks. 

(d) Line of adjoining property occupied by schools, churches, 

hospitals, athletic fields or other points of public gathering. 
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Table 1 
Distance to: 

Quantity of LP-Gas Stored (a) and (b) (c) and (d) 
500 lbs. or less 0 0 

501 to 2,500 lbs. 0 TORPEL. 
2,501 to 6,000 lbs. 10° ft. iS as 
6,001 to 10,000 lbs. 20 £t% 20 ft. 
Over 10,000 lbs. Zouat. hse 4 8 


(8) Protection of Containers. Containers shall be stored within a 
suitable enclosure or otherwise protected against tampering. 


(9) Alternate Location and Protection of Storage. When the provis- 
ions of 248 CMR 6. an : are impractical at construction 
sites, or at buildings or structures undergoing major renovation or 
repairs, the storage of containers shall be acceptable to the authority 
having jurisdiction. 


(10) Fire Extinguisher Requirements. Storage locations, other than 
supply depots at separate locations apart from those of the dealer, 
reseller or user's establishments, shall be provided with at least one 
approved portable fire extinguisher, having a minimum rating of 10- 
B.C. Ratings shall be in accordance with the Standard for the In- 
stallation of Portable Fire Extinguishers, NFPA No. 10. 


6.16: Truck Transportation of LP-Gas 
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(1) Application. 
(a) Sections 6.16 through 6.21 include provisions applying to 
containers, container appurtenances, piping, valves, equipment and 
vehicles used for the highway transportation of LP-Gas as cargo, as 
follows: 
1. Transportation of filled portable containers delivered as 
"packages," including the equipment for holding such portable 
containers in place during transportation. 
2. Transportation in cargo vehicles, whether fabricated by 
mounting cargo tanks on conventional truck or trailer chassis, or 
constructed as integral cargo units in which the container consti- 
tutes in whole, or in part, the stress member of the vehicle 
frame. Transfer equipment and piping, and the protection of 
such equipment and the container appurtenances against over- 
turn, collision or other vehicular accidents are also included. 
(b) The provisions of 248 CMR 6.16 through 6.21 are not applic- 
able to the transportation of LP-Gas on vehicles incident to its use 
on these vehicles as covered in 248 CMR 6.08(3), 6.08(5), 6.08(6) 
and 6.11. 
(c) Much truck transportation of LP-Gas is interstate commerce 
and subject to regulation by the U.S. Department of Transporta- 
tion. Many of the provisions of this section are identical or similar 
to DOT Regulations and are intended to extend these provisions to 
areas not subject to DOT Regulation. Vehicles and procedures 
under the jurisdiction of DOT shall comply with DOT Regulations. 
(d) If LP-Gas is used for engine fuel, the supply piping and 
regulation, vaporizing, gas-air mixing and carburetion equipment, 
shall be designed, constructed and installed in accordance with 248 
CMR 6.08. Fuel systems (including fuel containers) shall be con- 
structed and installed in accordance with 248 CMR 6.11. Fuel may 
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be used from the cargo tanks of tank trucks, but not from cargo 
tanks on trailers or semitrailers. 

(e) No artificial light other than electrical shall be used with the 
vehicles covered by this 248 CMR 6.16 through 6.21. Wiring used 
shall have adequate mechanical strength and current-carrying 
capacity with suitable over-current protection (fuses or automatic 
circuit breakers) and shall be properly insulated and protected 
against physical damage. 


6.17: Vehicular Transportation in Portable Containers 
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(1) Application. This section applies to the vehicular transportation 
of portable containers filled with LP-Gas delivered as "packages," 
including containers built to DOT Cylinder specifications and of other 
portable containers (such as DOT portable tank containers and ski 
tanks). The design and construction of these containers is covered in 
248 CMR 6.02. 


(2) Transportation of DOT Cylinder Specification or Equivalent Port- 
able ASME Containers. 


(a) Portable containers of 1,000 pounds or less water capacity, 
when filled with LP-Gas, shall be transported in accordance with 
248 CMR 6.17(2)(b) through 6.17(2)(h). 

(b) Containers shall be constructed as provided in 248 CMR 
6.02(2) through 6.02(7) and equipped in accordance with 248 CMR 
6.02(8) through 6.02(13) for transportation as portable containers. 
(c) The quantity of LP-Gas placed into containers shall be in 
accordance with 248 CMR 6.12 through 6.14. 

(d) Valves of containers shall be protected in accordance with 248 
CMR 6.02(5)(a). Screw-on type protecting caps or collars shall be 
secured in place. 

(e) Containers shall be loaded into vehicles with substantially flat 
floors or equipped with suitable racks for holding containers. 
Containers shall be securely fastened in position to minimize the 
possibility of movement, tipping over or physical damage. 

(f) Containers in excess of 200 pounds water capacity shall be 
transported with the relief valves of containers in direct communica- 
tion with the vapor space. 

(g) Containers not exceeding 200 pounds water capacity may be 
transported in other than the upright position. 

(h) Trucks or trailers carrying more than 1,000 pounds of LP-Gas 
shall be marked as required by DOT regulations and/or state law. 


(3) Transportation of Portable Containers of More than 1,000 Pounds 


Water Capacit 
(a) Sota containers of more than 1,000 pounds water capacity 
when filled with LP-Gas shall be transported in compliance with 248 


CMR 6.17(3)(b) through 6.17(3)(h). 

(b) Containers shall be constructed in accordance with 248 CMR 
6.02(2) through 6.02(7) and equipped in accordance with 248 CMR 
6.02(8) through 6.02(13) for portable use, or shall comply with 
DOT portable tank container specifications for LP-Gas_ service. 
(c) The quantity of LP-Gas put into containers shall be in accord- 
ance with 248 CMR 6.12 through 6.14. 

(d) Valves and other container appurtenances shall be protected in 
accordance with 248 CMR 6.02(5)(b). 

(e) Containers shall be loaded onto a flat vehicle floor or platform 
or onto a suitable vehicle frame. In either case, containers shall be 
securely blocked or held down to minimize movement, relative to 
each other or to the supporting structure, while in transit. 

(f) Containers shall be transported with relief valves in direct 
communication with the vapor space. 

(g) Trucks or trailers carrying more than 1,000 pounds of LP-Gas 
shall be marked as required by DOT regulations and/or state law. 
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(h) When portable containers complying with 248 CMR 6.17(3)(a) 
through 6.17(3)(f) are permanently or semipermanently mounted on 
vehicles to serve as cargo tanks, so that the assembled vehicular 
unit can be used for making liquid deliveries to other containers at 
points of use, the provisions of 248 CMR 6.18 shall apply. 


(4) Fire Extinguishers. Each truck or trailer transporting portable 
containers as provided by 248 CMR 6.17(2) or 6.17(3) shall be 
equipped with at least one fire extinguisher having a 10-B, C rating. 
Ratings shall be in accordance with NFPA No. 10, Standard for the 
Installation of Portable Fire Extinguishers. 


6.18: Transportation in Cargo Vehicles 
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(1) Application. This section includes provisions for cargo vehicles 
used for the transportation of LP-Gas as liquid cargo, normally loaded 
into the cargo container at the distributing or manufacturing point, 
and transferred into other containers at the point of delivery. Trans- 
fer may be made by a pump or compressor mounted on the vehicle or 
by a transfer means at the delivery point. 


(2) Containers Mounted on, or a Part of, Cargo Vehicles. 
(a) Containers mounted on, or comprising in whole, or in part, 
the stress member used in lieu of a frame for cargo vehicles, shall 
comply with DOT cargo tank specifications for LP-Gas service. 
Such containers shall also comply with 248 CMR 6.02(2) through 
6.02(7), be equipped with appurtenances as provided in 248 CMR 
6.02(8) through 6.02(13) for cargo service, and comply with 248 
CMR 6.18(2)(a)1. through 6.18(2)(a)10.: 
1. Safety relief valves shall be in accordance with DOT regula- 
tions, shall comply with 248 CMR 6.02(4)(f), 6.02(9)(c), and 
6.02(9)(d), and be installed in accordance with 248 CMR 
6.04(4)(c). 
2. Filling connections shall be equipped with appurtenances in 
accordance with 248 CMR 6.02(10)(b) and Table 3 in 248 CMR 
6.02, Column 6, for cargo containers. 
3. Container liquid discharge openings except those for engine 
fuel lines shall be equipped with remotely controlled internal 
shutoff valves which shall remain closed except during liquid 
transfer operations in accordance with DOT regulations. At least 
two control stations, both mechanically and thermally actuated, 
shall be located at opposite ends of the container and diagonally 
across from each other, te provide closure for the internal 
valves for containers in excess of 3,500 gallons water capacity. 
The thermal control mechanism shall have a fuisible element with 
a melting point not over 220°F or less than 208°F. Only one 
remote control station need be provided for cargo units of 3,500 
gallons water capacity or less and the actuating means may be 
mechanical. Control stations shall be readily accessible to per- 
sonnel on the roadway surface alongside of the vehicle. 
4. Cargo containers, except those filled by weight, shall be 
equipped with liquid level gaging devices in accordance with 
DOT regulations and complying with 248 CMR_ 6.02(11)(a) 
through 6.02(11)(d). Gaging devices used to determine the 
maximum loading level in cargo containers over 1200 gallons of 
water capacity shall be as near the mid-points (front-to-rear and 
side-to-side) of the container as practicable. When the gage is 
located at other than the midpoint, the vehicle shall be sub- 
stantially level when gaged. If a variable gage (rotary or slip 
tube) is used for loading, a fixed level gage reading within the 
limits of 85-to-90 percent of container water capacity shall be 
used as a means of checking the accuracy of the variable gage. 
The container may be equipped with several fixed liquid level 
gages, positioned at different liquid levels, provided the loading 
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percentages of container capacity indicated by each is marked on 
the container adjacent to the gage in accordance with 248 CMR 
6.02(11)(b)4. 
5. Each cargo container, regardless of water capacity, shall be 
equipped with a pressure gage in accordance with 248 CMR 
6.02(12). 
6. Containers shall be provided with opening(s) to provide 
complete drainage. 
7. Container openings not equipped with safety relief valves, 
loading connections, liquid discharge connections, liquid level 
gages, pressure gages, or used for thermometer wells, shall be 
equipped with appurtenances in accordance with 248 CMR 
6.02(13). 
8. Manually operated shutoff valves on vapor openings larger 
than 1 1/4-inch IPS shall be closed except during liquid transfer 
operations. 
9. Container inlets and outlets, except those used for safety 
relief valves, gaging devices and pressure gages, shall be 
labeled to indicate whether they communicate with the vapor or 
liquid space when the container is filled to maximum filling 
density. Labels may be on valves. 
10. Container appurtenances shall be protected against damage 
from collision with other vehicles or objects, jackknifing or 
overturning, in accordance with DOT regulations and 248 CMR 
6.02(5)(b). The housing(s) around container fittings and appur- 
tenances shall be provided with a weather cover(s) if necessary 
to insure proper operation of valves and safety devices. (See 
248 CMR 6.02(4)(f) as to protection of relief valve enclosures 
against corrosion. ) 
(b) Cargo containers designed to be mounted on conventional 
vehicle chassis (see 248 CMR 6.18(2)(a)) shall be mounted in 
accordance with DOT cargo tank specifications. The cargo con- 
tainer and chassis shall be metallically connected. 
(c) Portable containers designed to be used in accordance with the 
provisions of 248 CMR 6.17(3) for transportation as package units, 
when used as cargo containers for liquid delivery, either temporari- 
ly or permanently, in lieu of containers designed for such service 
(as provided for by 248 CMR 6.18), shall be mounted and equipped 
as provided in 248 CMR 6.18(2)(a) and 6.18(2)(b)). 


Piping (Including Hose), Fittings and Valves. 
(a) Pipe, tubing, pipe and tubing fittings, valves, hose and 
flexible connectors shall comply with 248 CMR 6.02(14) through 
6.02(20), with the provisions of DOT cargo tank specifications for 
LP-Gas, and shall be suitable for the working pressure specified in 
248 CMR 6.18(3)(b). In addition, 248 CMR 6.18(3)(a)1. through 
6.18(3)(a)5. shall apply: 
1. Pipe shall be wrought iron, steel, brass or copper in accord- 
ance with 248 CMR 6.02(15)(a), 6.02(15)(b), 6.02(15)(c) or 
6.02(15)(d). 
2. Tubing shall be steel, brass or copper in accordance with 
248 CMR 6.02(16)(a), 6.02(16)(b), or 6.02(16)(c). 
3. Pipe and tubing fittings shall be steel, brass, copper, 
malleable iron or ductile (nodular) iron suitable for use with the 
pipe or tubing used as specified in 248 CMR 6.18(3)(a)1. or 
6.18(3)(a)2. 
4. Pipe joints may be threaded, flanged, welded or brazed 
using fittings as specified in 248 CMR 6.18(3)(a)3. Welded 
joints are preferred. In addition the following shall apply: 
Threaded joints, including joints threaded and back-welded, 
shall be made with Schedule 80 pipe, or of equivalent strength 
brass or copper pipe. Welded joints shall be made with welding 
flanges or fittings suitable for the service (see 248 CMR 
6.18(3)(b)) and shall be made with at least Schedule 40 pipe. 
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Brazed joints shall be made with a brazing material having a 

melting point of at least 1,000°F. 

5. Tubing joints shall be brazed, using a brazing material 

having a melting point of at least 1,000°F. 
(b) Pipe, tubing, pipe and tubing fittings, valves, hose and 
flexible connectors, and complete cargo vehicle piping systems 
including connections to equipment (see 248 CMR 6.18(4)), after 
assembly, shall comply with 248 CMR 6.18(3)(b)1. and 
6.18(3)(b)2.: 

1. Piping used at pressures higher than container pressure, 

such as on the discharge side of liquid transfer pumps, shall be 

adequate for a working pressure of at least 350 psig. 

2. All other liquid or vapor piping shall be adequate for a 

working pressure of at least 250 psig. 
(c) Valves, including shutoff valves, excess-flow valves, backflow 
check valves and remotely controlled valves, used in piping shall 
comply with the applicable provisions of DOT cargo tank specifica- 
tions for LP-Gas service, and with 248 CMR 6.02(18), provided, 
however, that their minimum design pressure shall comply with 248 
CMR 6.18(3)(b). Excess-flow valves (or equivalent automatic de- 
vices) which will prevent the uncontrolled discharge of LP-Gas in 
the event of a failure in either the fixed or flexible parts of the 
piping system, shall be installed as follows: Where piping branch- 
es, restrictions, or reductions in piping size decrease the flow rate 
to less than that of the excess-flow valve protecting the piping up 
to that point, additional excess-flow valves shall be installed, 
having flow rates less than the piping or hose downstream. 
(d) Hose, hose connections and flexible connectors, shall comply 
with 248 CMR 6.02(19) and 6.18(3)(b). Flexible connectors used in 
the piping system to compensate for stresses and vibration, shall be 
limited to 3 feet in overall length. Flexible connectors on existing 
LP-Gas cargo units replaced after December 1, 1967, shall comply 
with 248 CMR 6.02(19). 
(e) Hydrostatic relief valves complying with 248 CMR 6.02(20) shall 
be installed in each section of piping which can be isolated by 
valves in accordance with 248 CMR 6.04(8). 
(f{) Piping, valves, hose, flexible connectors, and complete cargo 
vehicle piping systems, including connections to equipment (see 248 
CMR 6.18(4)), shall be tested and proven free of leaks after assemb- 
ly at not less than the container design pressure (see 248 CMR 
6.04(9)(a)). 


(4) Equipment. 

(a) LP-Gas equipment, such as pumps, compressors, meters, 
dispensers, regulators and strainers, shall comply with 248 CMR 
6.02(2) through 6.02(29) as to design and construction and shall be 
installed in accordance with the applicable provisions of 248 CMR 
6.04(10). Equipment on vehicles shall be securely mounted in place 
and connected into the piping system in accordance with the manu- 
facturer's instructions, taking into account the greater (than for 
stationary service) jarring and vibration problems incident to vehic- 
ular use. 

(b) Pumps or compressors used for LP-Gas transfer may be mount- 
ed on tank trucks, trailers, semitrailers or tractors, and may be 
driven by the truck or tractor motor power takeoff, by a separate 
internal combustion engine, or by hand, mechanical, hydraulic or 
electrical means. If an electric drive is used, obtaining energy 
from the electrical installation at the delivery point, the installation 
on the vehicle (and at the delivery point) shall comply with 248 
CMR 6.09(2). 

(c) The installation of compressors shall comply with the applicable 
provisions of 248 CMR 6.04(10)(b) and with 248 CMR 6.18(4)(a). 
(d) The installation of liquid meters shall be in accordance with 
248 CMR 6.04(10)(e). If venting of LP-Gas to the air is necessary, 
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provision shall be made to vent it at a safe location. 

(e) When hose is carried connected to the truck liquid pump 
discharge piping, an automatic device, such as a differential regu- 
lator, shall be installed between the pump discharge and the hose 
connection to prevent liquid discharge when the pump is not opera- 
ting. When a meter or dispenser is used, this device shall be 
installed between the meter outlet and the hose connection. An 
excess-flow valve may also be used but shall not be the exclusive 
means of complying with this provision. 


(5) Protection of Container Appurtenances, Piping System and Equip- 
ment. 


(a) Container appurtenances, piping and equipment comprising the 
complete LP-Gas system on the cargo vehicle, shall be securely 
mounted in position (see 248 CMR 6.18(2)(a) and 6.18(2)(b) for 
container mounting), shall be protected against damage to the 
extent it is practical, and in accordance with DOT regulations as 
follows: 

1. Damage from collision with other objects or vehicles, jack- 

knifing, or overturning which might be caused by operation of 

the vehicle. 

2. Damage to which vehicle might be exposed while parked. 
(b) In locating and mounting the containers, piping and equipment 
comprising the complete LP-Gas system on the cargo vehicle, 248 
CMR 6.18(5)(b)1. through 6.18(5)(b)4. shall apply: 

1. LP-Gas system components shall be installed with as much 
road clearance as practicable, but not less than the minimum 
road clearance of the vehicle under maximum spring deflection. 
2. Mounting shall be such (see 248 CMR 6.18(2)(a) and 
6.18(2)(b) for container mounting) as to prevent components 
from jarring loose, slipping or rotating. 
3. Container appurtenances, shutoff valves, piping and equip- 
ment shall be adequately protected against damage due to acci- 
dental contact with stationary objects, from loose objects thrown 
up from the ground or from damage due to overturn or other 
vehicular accidents. Provisions for this protection may be made 
by location on the vehic'« with parts of the vehicle furnishing 
the protection. 

4. Such protection against weather and tampering as may be 

necessary to insure safe operations shall be provided. 


(6) Painting and Marking Liquid Cargo Vehicles. At least the upper 
two-thirds of the shells and head of cargo containers shall be painted 
a light reflecting color, except for lettering. Marking and lettering 
shall conform with DOT regulations and/or state requirements. 


(7) Fire Extinguishers. Each tank truck or tractor shall be provided 
with at least one approved portable fire extinguisher having at least a 
10-B, C rating. Two extinguishers, each having at least a 5-B, C 
rating may be used as an alternative. Ratings shall be in accordance 
with NFPA No. 10, Standard for the Installation of Portable Fire 
Extinguishers. 


(8) Chock Blocks for Liquid Cargo Vehicles. Each tank truck and 
trailer shall carry choc ocks which shall be used to prevent rolling 
of the vehicle whenever it is being loaded or unloaded, or is parked. 


(9) Exhaust Systems. 
(a) The atheist system, including the muffler and exhaust piping, 


shall have ample clearance from the fuel system and combustible 
materials. The truck exhaust discharge shall be directed away from 
the cargo container(s) and to the outside of the frame and any 
skirting. 

(b) A muffler cutout is prohibited. 
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(10) Smoking Prohibition. Truck drivers and their helpers shall not 


smoke, or allow smoking, around the vehicle on the road, while making 
liquid transfers, or making repairs to the truck or trailer. 


6.19: Trailers, Semitrailers, Movable Fuel Storage Tenders or Farm Carts 


(1) Application. This section applies to all cargo vehicles, other than 
trucks, which may be parked at locations away from distributing 
points. 


(2) Trailers or Semitrailers Comprising Parts of Section 18 -- Vehicles. 
When parked, cargo tank trailers or semitrailers covered by 248 CMR 
6.18 shall be positioned so that the safety relief valves shall communi- 
cate with the vapor space of the container. 


(3) Trailers, Including Movable Storage Tenders or Farm Carts. 
(a) Trailers, aeladiag fuel storage tenders or farm carts shall 
comply with 248 CMR 6.19(3)(b) through 6.19(3)(f). If normally 
ee over public ways they shall comply with applicable state regu- 
ations. 
(b) Cargo containers mounted on such vehicles shall be construc- 
ted in accordance with 248 CMR 6.02(2) through 6.02(7) and e- 
quipped with appurtenances as provided in 248 CMR _ 6.02(8) 
through 6.02(13). Container mounting shall be adequate for the 
service involved. 
(c) Threaded piping shall not be less than Schedule 80 and fit- 
tings shall be designed for not less than 250 psig. 
(d) Piping, hoses and equipment, including valves, fittings, safety 
relief valves and container accessories, shall be adequately protec- 
ted against collision or upset. 
(e) Parked vehicles shall be so positioned that container safety 
relief valves communicate with the vapor space. 
(f) Such cargo units shall not be filled on a public way. 


6.20: Transportation of Stationary Containers to and from Point of Installation 


(1) Application. This section applies to the transportation of con- 
tainers “hen for stationary service at the point of use and secured 
to the vehicle only for transportation. Such containers may be trans- 
ported partially filled with LP-Gas. 


(2) Transportation of Containers. 
(a) Containers of 125 gallons or more water capacity shall contain 
no more than 5 percent of their water capacity in liquid form dur- 
img transportation except with the approval of the authority having 
jurisdiction. 
(b) Containers shall be safely secured to minimize movement rela- 
tive to each other or to the carrying vehicle while in transit, 
giving consideration to the sudden stops, starts and changes of 
direction normal to vehicular operation. 
(c) Valves, regulators and other container appurtenances shall be 
adequately protected against physical damage during transportation. 
(d) Safety relief valves shall be in direct communication with the 
vapor space of the container. 
(e) Lifting lugs on containers shall not be used as the sole means 
of lifting such containers. 


6.21: Parking and Garaging Vehicles Used to Carry LP-Gas Cargo. 


9/30/80 


(1) Application. This section applies to the parking and garaging of 
vehicles used for the transportation of LP-Gas. 


(2) Parking of LP-Gas Cargo Vehicles. 
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(a) LP-Gas cargo vehicles parked out-of-doors shall comply with 
the following: 


1. Tank vehicles containing LP-Gas, except in an emergency 
and except as provided in 248 CMR 6.21(2)(a)2., shall not be 
left unattended on any street, highway, avenue or alley, pro- 
vided that this shall not prevent a driver from the necessary 
absence from the vehicle in connection with his normal duties, 
nor shall it prevent stops for meals or rest stops during the day 
or at night. 

2. Unattended tank trucks containing LP-Gas, shall not be 
parked in congested areas. Such vehicles may be parked off the 
street in uncongested areas if at least 50 feet from any building 
used for assembly, institutional or multiple residential occupan- 
cy. This is not intended to prohibit the parking of delivery 
tank trucks of 3,500 gallons water capacity or less on streets 
adjacent to the driver's residence in uncongested residential 
areas, provided such points of parking are at least 50 feet from 
a building used for assembly, institutional or multiple residential 
occupancy. 


(b) LP-Gas cargo vehicles parked indoors shall comply with the 
following: 


1. LP-Gas tank vehicles parked in any public garage or build- 
ing shall have LP-Gas liquid removed from the cargo container, 
piping, pump, meter, hoses and related equipment and the 
pressure in the delivery hose and related equipment reduced to 
approximately atmospheric, and all valves closed before being 
moved inside. Delivery hose or valve outlets shall be plugged 
or capped before the vehicles is moved inside. 

2. Tank vehicles containing LP-Gas may be parked in buildings 
complying with 248 CMR 6.22 and located on premises owned or 
under the control of the operator of such vehicles, provided: 
the public is excluded from such buildings; there is adequate 
floor level ventilation in all parts of the building where these 
vehicles are parked; leaks in the vehicle LP-Gas systems are 
repaired before the vehicle is moved inside; primary shutoff 
valves on the cargo container(s) are closed and delivery hose or 
valve outlets plugged or capped to contain system pressure 
before the vehicle is moved inside; the tank vehicle is not 
parked near a source of heat or within the direct path of hot air 
being blown from a blower-type heater; the LP-Gas container(s) 
is gaged to determine that it is not filled beyond the maximum 
filling density according to 248 CMR 6.13(3). 


(c) LP-Gas cargo vehicles may be serviced or repaired indoors as 
follows: 


1. Where it is necessary to take an LP-Gas tafk vehicle into 
any building located on premises owned and/or operated by the 
operator of such vehicle for service on engine or chassis, the 
provisions of 248 CMR 6.21(2)(b)2. shall be followed. 

2. When it is necessary to take an LP-Gas tank vehicle into any 
public garage or repair facility for service on the engine or 
chassis, the provisions of 248 CMR 6.21(2)(b)1. shall be fol- 
lowed, unless the driver or qualified representative of an LP-Gas 
operator is in attendance at all times when the vehicle is inside. 
In that case, the following provisions shall be followed under the 
supervision of such qualified persons: 

Leaks in the vehicle LP-Gas systems shall be repaired before 
the vehicle is moved inside. 

Primary shutoff valves on cargo container(s) shall be closed. 
LP-Gas liquid shall be removed from the piping, pump, meter, 
delivery hose and related equipment and the pressure therein 
reduced to approximately atmospheric before the vehicle is moved 
inside. Delivery hose or valve outlets shall be plugged or 
capped before the vehicle is moved inside. 
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The tank vehicle shall not be parked near a source of heat or 
within the direct path of hot air blown from a blower or from a 
blower-type heater. 

The LP-Gas container(s) shall be gaged to determine that it 

is not filled beyond the maximum filling capacity according to 248 
CMR 6.13(3). 
3. If repair work or servicing is to be performed on the cargo 
tank system all LP-Gas shall be removed from the cargo tank and 
piping and the system thoroughly purged before the vehicle is 
moved inside. 


6.22: Buildings or Structures Housing LP-Gas Distribution Facilities (Advisor 


or Gas Inspectors Information 


(1) Application. 

(a) This section includes the construction, ventilation and heating 
of structures housing certain types of LP-Gas systems as refer- 
enced in this Standard. Such structures may be separate buildings 
used exclusively for the purpose (or for other purposes having 
similar hazards), or they may be rooms attached to, or located 
within, buildings used for other purposes. 

(b) The provisions of this section apply only to buildings con- 
structed or converted after December 31, 1972, except for those 
previously constructed under the provisions of 248 CMR 6.15(6). 
Also, see 248 CMR 6.01(6). 


(2) Construction of Separate Structures or Buildings. 

(a) Separate buildings or structures shall be one story in height 

and shall have walls, floors, ceilings and roofs constructed of 

noncombustible materials. Exterior walls, ceilings and roofs shall be 

constructed as follows: 
1. Of lightweight material designed for explosion venting,* or 
2. If of heavy construction, such as solid brick masonry, 
concrete block or reinforced concrete construction, explosion 
venting* windows or panels in walls or roofs shall be provided 
having an explosion venting area of at least 1 square foot for 
each 50 cubic feet of the enclosed volume.* 

(b) The floor of such structures shall not be below ground level. 

Any space beneath the floor shall preferably be of solid fill. If not 

so age the perimeter of the space shall be left entirely unen- 

closed. 


(3) Ventilation of Separate Structures or Buildings. The structure 
shall be ventilated at the rate of at least 1 cfm of air per square foot 
of floor area, either naturally or mechanically, with air inlets and 
outlets arranged to sweep the floor as uniformly as practicable. If a 
mechanical ventilating system is used, outlets shall discharge at least 5 
feet away from any opening into the structure, or into any other 
structure. 


(4) Heating of Separate Structures and Buildings. Heating shall be 
by steam or hot water radiation or other heating transfer medium with 
the heat source remotely located (see 248 CMR 6.10, Ignition Source 
Control); or by electrical appliances installed in the building, if they 
are listed for Class I, Group D, Division 2 locations, in accordance 
with NFPA No. 70 (ANSI C1), National Electrical Code, (see Table 1 in 
248 CMR 6.11). 


* See NFPA No. 68, Guide for Explosion Venting. 
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(5) Construction of Attached Structures. Attached structures shall 
comply with 248 CMR 6.22(2) (attachment shall be limited to 50 percent 
of the perimeter of the space enclosed; otherwise such space shall be 
considered as a room within a structure--see 248 CMR 6.22(6)) and 
with the following: 
(a) Common walls at points at which structures are to be attached 
shall: 
1. Have, as erected, a fire resistance rating of at least one 
hour, as determined by NFPA No. 251, Standard Methods of Fire 
Tests of Building Construction and Materials. 
2. Have no openings. Common walls for attached structures 
used only for storage of LP-Gas are permitted to have doorways 
which shall be equipped with 1 1/2-hour (B) fire doors. See 
NFPA No. 80, Fire Doors and Windows. 
3. Be designed to withstand a static pressure of at least 100 
pounds per square foot. 
(b) The provisions of 248 CMR 6.22(5)(a) may be waived if the 
building to which the structure is attached is occupied by opera- 
tions or processes having a similar hazard. 
(c) Ventilation and heating shall comply with 248 CMR 6.22(3) and 
6.22(4). 


(6) Construction of Rooms within Structures. Rooms’ within = struc- 
tures sha e located in the first story and shall have at least one 
exterior wall with sufficient exposed area to permit explosion venting 
as provided in 248 CMR 6.22(6)(a). The building in which the room is 
located shall not have a basement or unventilated crawl space and the 
room shall comply with the following: 
(a) Walls, floors, ceilings or roofs of such rooms shall be con- 
structed of noncombustible materials. Exterior walls and ceilings 
shall either be of lightweight material designed for explosion vent- 
ing,* or, if of heavy construction (such as solid brick masonry, 
concrete block or reinforced concrete construction), shall be pro- 
vided with explosion venting* windows or panels in the walls or 
roofs having an explosion venting area of at least 1 square foot for 
each 50 cubic feet of the enclosed volume. * 
(b) Walls and ceilings common to the room and to the building 
within which it is located shall: 
1. Have, as erected, a fire-resistance rating of at least one 
hour as determined by NFPA No. 251, Standard Methods of Fire 
Tests of Building Construction and Materials. 
2. Not have openings. Common walls for rooms used only for 
storage of LP-Gas are permitted to have doorways which shail be 
equipped with 1 1/2-hour (B) fire doors. See NFPA No. 80, 
Fire Doors and Windows. 
3. Be designed to withstand a static pressure of at least 100 
pounds per square foot. 
(c) The provisions of 248 CMR 6.22(6)(b) may be waived if the 
building within which the room is located is occupied by operations 
or processes having a similar hazard. 
(d) Ventilation and heating shall comply with 248 CMR 6.22(3) and 
6.22(4). 


6.23: Appendix 1: Properties of LP-Gases 


(1) Source of Property Values. 
(a) The property values for the LP-Gases are based on average 


industry values and include values for LP-Gases coming from natur- 
al gas liquids plants as well as those coming from petroleum refin- 
eries. Thus, any particular commercial propane or butane might 


* See NFPA No. 68, Guide for Explosion Venting. 
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have properties varying slightly from the values shown. Similarly, 
any propane-butane mixture might have properties varying from 
those obtained by computation from these average values (see 248 
CMR 6.23(2) for computation method used). Since these are aver- 
age values, the interrelationships between them (i.e., pounds per 
gallon, specific gravity, etc.) will not cross-check perfectly in all 
cases. 

(b) Such variations are not sufficient to prevent the use of these 
average values for most engineering and design purposes. They 
stem from minor variations in composition. The commercial grades 
are not pure (CP-Chemically Pure) propane or butane, or mixtures 
of the two, but may also contain small and varying percentages of 
ethane, ethylene, propylene, iso-butane or butylene which can 
cause slight variations in property values. There are limits to the 
accuracy of even the most advanced testing methods used to deter- 
mine the percentages of these minor components in any LP-Gas. 


(2) Approximate Properties of LP-Gases. The principal properties of 
pendececial Propane and Commercial Butane are shown in Table 1 in 248 
CMR 6.23. Reasonably accurate property values for propane-butane 
mixtures may be obtained by computation, applying the percentages by 
weight of each in the mixture to the values for the property it is 
desired to obtain. Slightly more accurate results for vapor pressure 
are obtained by using the percentages by volume. Very accurate 
results can be obtained using data and methods explained in petroleum 
and chemical engineering data books. 


(3) Testing for Ammonia Contamination. LP-Gas which may be con- 
taminated with anhydrous ammonia is tested as follows: 
(a) Allow a moderate vapor stream of the product to be tested to 
escape from the container. A rotary, slip tube or fixed level gage 
is a convenient vapor source. 
(b) Wet a piece of red litmus paper by pouring distilled water over 
it while holding it with clean tweezers. 
(c) Hold the wetted litmus paper in the vapor stream from the 
container for 30 seconds. 


TABLE 1. 


Approximate Properties of LP-Gases 


Commercial Commercial 
Propane Propane 


Vapor Pressure in psig at: NLPGA Av. NLPGA Av. 


70°F 132 17 
100°F 205 37 
105°F 216 41 
130°F 300 69 


Specific Gravity of Liquid at 60°F 0.509 0.582 
Initial Boiling Point at 14.7 psia, Degrees F -51 15 
Weight per Gallon of Liquid at 60°F, lb. 4.24 4.81 
Specific Heat of Liquid, Btu/lb. at 60°F 0.588 0.549 
Cu. ft of Vapor per Gallon at 60°F 36.39 31.26 
Cu. ft of Vapor per Pound at 60°F 8.58 6.51 
Specific Gravity of Vapor (Air = 1) at 60°F lene 2.01 
Ignition Temperature in Air, Degrees F 920—1120 900—-1000 
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TABLE 1. (continued) 


Approximate Properties of LP-Gases 


Commercial Commercial 
Propane Propane 
Vapor Pressure in psig at: NLPGA Av. NLPGA Av. 
Maximum Flame Temperature in Air, Degrees F 3,595 3,615 
Limits of Flammability in Air, Percent of 
Vapor in Air-Gas Mixture: 
(a) Lower 2.5 1.55 
(b) Upper 9.60 8.60 
Latent Heat of Vaporization at Boiling 
Point: 
(a) Btu per Pound 185 167 
(b) Btu per Gallon 785 808 
Total Heating Values after Vaporization: 
(a) Btu per Cubic Foot 2,516 3,280 
(b) Btu per Pound 21,591 a 
(c) Btu per Gallon 91,547 102,032 
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(d) The appearance of any blue color on the litmus paper indicates 
that ammonia is present in the product. 

Note 1: Since the red litmus paper will turn blue when exposed 
to any basic (alkaline) solution, care in making the test and inter- 
preting the results is required. Tap water, saliva, perspiration or 
hands that have been in contact with water having a pH greater 
than 7, or with any alkaline solution, will give erroneous results. 

Note 2: For additional information on the nature of this problem 
and conducting the test, see Recommendations for Prevention of 
Ammonia Contamination of LP-Gas, published by the National LP-Gas 
Association, 79 West Monroe Street, Chicago, Illinois 60603. 


Construction and Requalification of DOT (ICC) 
Cylinder Specification Containers 


Scope: Application. 
(a) This appendix provides general information on DOT cylinder 
specification containers referred to in this Standard. For complete 


information consult the applicable specification (see 248 CMR 
6.24(2)). The water capacity of such cylinders may not be more 
than 1,000 pounds, nor may more than 300 pounds of LP-Gas be 
transported in a single cylinder. 

(b) This appendix is not applicable to DOT tank car, portable 
tank container or cargo tank specifications. Portable and cargo 
tanks are basically ASME containers and are covered in Appendix C 
(248 CMR 6.25). 

(c) Prior to April 1, 1967, these specifications were not promulga- 
ted by the Interstate Commerce Commission (ICC). On this date, 
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certain functions of the ICC, including the promulgation of speci- 
fications and regulations dealing with LP-Gas cylinders, were trans- 
ferred to the Department of Transportion (DOT). Throughout this 
appendix both ICC and DOT are used; ICC applying to dates prior 
to April 1, 1967, and DOT to subsequent dates. 


(2) Publishing of DOT Cylinder Specifications. DOT Cylinder speci- 
fications are published under Title 49, Code of Federal Regulations, 
Parts 171-190, available from U.S. Government Printing Office, Wash- 
ington, D.C. The information in this publication is also issued as a 
Tariff at approximately three year intervals by the Bureau of Explo- 
sives, American Railroads Building, 1920 L Street, NW, Washington, 
D.C. 20036. 


(3) DOT Specification Nomenclature. 

(a) The specification designation consists of a one digit number, 
sometimes followed by one or more capital letters, then by a dash 
and a three digit number. The one digit number alone, or in 
combination with one or more capital letters, designates the specifi- 
cation number. The three digit number following the dash shows 
the service pressure for which the container is designed. Thus, 
"4B-240" indicates a cylinder built to Specification 4B for a 240 psig 
service pressure. (See 248 CMR 6.24(3)(c). 
(b) The specification gives the details of cylinder construction, 
such as material used, method of fabrication, tests required and 
inspection method, and prescribes the service pressure, or range of 
service pressures for which that specification may be used. 
(c) The term "service pressure" is analogous to, and serves the 
Same purpose as the ASME "design pressure." However it is not 
identical, representing instead the highest pressure to which the 
container will normally be subjected in transit or in use but not 
necessarily the maximum pressure to which it may be subjected 
under emergency conditions in transportion. The service pressure 
stipulated for the LP-Gases is based on the vapor pressures exert- 
ed by the product in the container at two different temperatures, 
the higher pressure of the two becoming the service pressure, as 
follows: 

1. The pressure in the container at 70°F shall be less than the 

service pressure for which the container is marked, and 

2. The pressure in the container at 130°F shall not exceed 5/4 

times the pressure for which the container is marked. 

Example: Commercial Propane (see Table 1 in 248 CMR 6.23) 
has a vapor pressure at 70°F of 132 psig. However, its vapor 
pressure at 130°F is 300 psig, so service pressure (5/4 times 
which must not exceed 300 psig) is 300 = 5/4, or 240 psig. 
Thus commercial propane requires at least. 240 psig service 
pressure cylinder. 


(4) DOT Cylinder Specifications Used for LP-Gas. 
(a) A number ot different specifications were approved by ICC, 
and since 1967 by DOT, for use with LP-Gases. Some of these are 
no longer published or used for new construction. However, con- 
tainers built under these old specifications, if properly maintained 
and requalified, are still acceptable for LP-Gas transportation. 
(b) DOT specification cover primarily safety in transportation. 
However, in order for the product to be used, it is necessary for 
it to come to rest at the point of use and serve as LP-Gas storage 
during the period of use. Containers adequate for transportation 
are also deemed to be adequate for use as provided in NFPA No. 
58. As small size ASME containers were not available at the time 
tank truck delivery was started, ICC (now DOT) cylinders have 
been equipped for tank truck deliveries and permanently installed. 
(c) The DOT cylinder specifications most widely used for the 
LP-Gases are shown in Table 1 in 248 CMR 6.24. The differing 


Vol. 11 - 349 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


6.24: continued 


materials of construction, method of fabrication and the date of the 
specification reflect the progress made in knowledge of the products 
to be contained and improvement in metallurgy and methods of 


fabrication. 
TABLE 1. 

Specification Material of Method of 
No. & Marking Construction Fabrication 
26-150* Steel Welded and Brazed 
3B-300 Steel Seamless 
4-300 Steel Welded 
4B-300 Steel 2 piece Welded & Brazed 
4B-240 Steel 2 piece Welded & Brazed 
4BA-240 Alloy Steel 2 piece Welded & Brazed 
4E-240 Aluminum Welded and Brazed 
4BW-240 Steel 3 piece Welded 


* The term "service pressure" had a different connotation at the time the specifi- 
cation was adopted. 


(5) Requalification, Retesting and Repair of DOT Cylinder Specification 
Containers: Application. This subsection outlines the requalification, 
retesting, ana repair requirements for DOT cylinder specification 
containers iit should be used only as a guide. For official informa- 
tion, the applicable DOT reg nena should be consulted. 


(6) Requalification (Including Retesting) of DOT Cylinders. 
(a) DOT cylinders may not be transported or Hered for transpor- 
tation unless they are properly qualified or requalified for LP-Gas 
service in accordance with DOT regulations. 
(b) A careful examination must be made of every container each 
time it is filled and it must be rejected if there is evidence of 
exposure to fire, bad gouges or dents, seriously corroded areas, 
leaks, or other conditions indicating possible weaknesses which 
might render it unfit for service. The following disposition is to be 
made of rejected cylinders: 
1. Containers subjected to fire must be requalified, recon- 
ditioned or repaired in accordance with 248 CMR 6.24(7), or 
permanently removed from service. 
2. Containers showing serious physical damage, leaks or with a 
reduction in the marked tare weight of 5 percent or more, must 
be retested in accordance with 248 CMR 6.24(6)({d)1. or 
6.24(6)(d)2. and, if necessary, repaired in accordance with 248 
CMR 6.24(7). 
(c) All containers, including those apparently undamaged, must be 
periodically requalified for continued service. The first requalifica- 
tion for a new cylinder is required within 12 years after the date of 
manufacture. Subsequent requalifications are required within the 
periods specified under the requalification method used. 
(d) DOT regulations permit three alternative methods of requali- 
fication. Two use hydrostatic testing, and the third uses a care- 
fully made and duly recorded visual examination by a competent 
person. In the case of the two hydrostatic test methods, only test 
results are recorded but a careful visual examination of each con- 
tainer is also required. DOT regulations cite in detail the data to 
be recorded for the hydrostatic test methods, the observations to 
be made during the recorded visual examination method, and the 
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marking of containers to indicate the requalification date and the 

method used. The three methods are outlined as follows: 
1. The water jacket type hydrostatic test may be used to re- 
qualify containers for 12 years before the next requalification is 
due. A pressure of twice the marked service pressure is 
applied, using a water jacket (or the equivalent) so that the 
total expansion of the container during the application of the 
test pressure can be observed and recorded for comparison with 
the permanent expansion of the container after depressurization. 
The following disposition is made of containers tested in this 
manner: Containers which pass the retest, and the visual 
examination required with it (see 248 CMR 6.24(6)(d), are 
marked with the date and year of the test (Example: "6-70", 
indicating requalification by the water jacket test method in June 
1970) and may be placed back in service. Containers which leak, 
or for which the permanent expansion exceeds 10 percent of the 
total expansion (12 percent for Specification 4-E aluminum cylin- 
ders) shall be rejected. If rejected for leakage, containers may 
be repaired in accordance with 248 CMR 6.24(7). 
2. The simple hydrostatic test may be used to requalify con- 
tainers for 7 years before the next requalification is due. A 
pressure of twice the marked service pressure is applied but no 
provision is made for measuring total and permanent expansion 
during the test outlined in 248 CMR 6.24(6)(d)1. above. The 
container is carefully observed while under the test pressure for 
leaks; undue swelling or bulging indicating weaknesses. The 
following disposition is made of containers tested in this manner. 
Containers which pass the test, and the visual examination 
required with it (see 248 CMR 6.24(6)(d)), are marked with the 
date and year of the retest followed by an "S" (Example: 
"8-715", indicating requalification by the simple hydrostatic test 
method in August 1971), and may be placed back in service. 
Containers developing leaks or showing undue swelling or bulg- 
ing shall be rejected. If rejected for leaks, containers may be 
repaired in accordance with 248 CMR 6.24(7). 
3. The recorded visual examination may be used to requalify 
containers for 5 years before the next requalification is due 
provided the container has been used exclusively for LP-Gas 
commercially free from corroding components. Inspection is to 
be made by a competent person, using as a guide Compressed 
Gas Association "Standards for the Visual Inspection of Com- 
pressed Gas Cylinders" (CGA Pamphlet C-6, 1962), and record- 
ing the inspection results as required by DOT regulations. 
(Note: Reference to NLPGA Safety Bulletin Recommended Proce- 
dures for Visual Inspection and Requalification of ICC Cylinders 
in LP-Gas Service is also recommended). The following disposi- 
tion is to be made of containers inspected in this manner: 
Containers which pass the visual examination are marked with 
the date and year of the examination followed by an "E" (Exam- 
ple: "7-70E", indicating requalification by the recorded visual 
examination method in July 1970), and may be placed back in 
service. Containers which leak, show serious denting or goug- 
ing, or excessive corrosion shall either be scrapped or repaired 
in accordance with 248 CMR 6.24(7). 


(7) Repair of DOT Cylinder Specification Containers. Repair of DOT 
cylinders must be performed by a manufacturer of the type of cylinder 
to be repaired or by a repair facility authorized by the Bureau of 
Explosives and approved by DOT. 


Repairs normally made are for fire damage, leaks, denting, gouges 
and for broken or detached valve protecting collars or foot rings. 
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(2) 


(3) 


Application. 
(a) This appendix provides general information on containers de- 
signed and constructed in accordance with ASME or API-ASME 
Codes, usually referred to as ASME containers. For complete 
information on either ASME or API-ASME containers the applicable 
code should be consulted. Construction of containers to the API- 
ASME Code has not been authorized since July 1, 1961. 
(b) DOT (ICC) specification portable tank containers and cargo 
tanks are basically either ASME or API-ASME containers. In writ- 
ing these specifications, which should be consulted for complete 
information, additions were made to these pressure vessel codes to 
cover the following: 

1. Protection of container valves and appurtenances against 

physical damage in transportation. 

2. Holddown devices for securing cargo containers to conven- 

tional vehicles. 

3. Attachments to relatively large (6,000 gallons or more water 

capacity) cargo containers in which the container serves as a 

stress member in lieu of a frame. 


Development of ASME and API-ASME Codes. 
(a) ASME type containers of approximately 12,000 gallons water 
capacity or more were initially used for bulk storage in processing, 
distribution and industrial plants. As the industry expanded and 
residential and commercial usage increased, the need for small ASME 
containers with capacities greater than the upper limit for DOT 
cylinders grew. This ultimately resulted in the development of 
cargo containers for tank trucks and the wide use of ASME con- 
tainers ranging in size from less than 25 gallons to 90,000 gallons 
water capacity. 
(b) The American Society of Mechanical Engineers (ASME) in 1911 
set up the Boiler and Pressure Vessel Committee to formulate "stan- 
dard rules for the construction of steam boilers and other pressure 
vessels". The ASME Boiler and Pressure Vessel Code, first pub- 
lished in 1925, has been revised and republished in 19 separate 
editions including the 1971 edition. During this period there have 
been changes in the code as materials of construction improved and 
more was known about them, and as fabrication methods changed 
and inspection procedures were refined. 
(c) One major change involved the so-called "factor of safety" (the 
ratio of the ultimate strength of the metal to the design stress 
used). Prior to 1946, a 5:1 safety factor was used. Fabrication 
changed from the riveting widely used when the code was first 
written (some forge welding was used), to fusion welding. The 
latter method was incorporated into the code as welding techniques 
were perfected, and now predominates. 
(d) The safety factor change in the ASME Code was based on the 
technical progress made since 1925 and on experience with the use 
of the API-ASME Code. This offshoot of the ASME Code, initiated 
in 1931, was formulated and published by the American Petroleum 
Institute (API) in cooperation with the ASME. It justified the 4:1 
safety factor on the basis of certain quality and inspection controls 
not at that time incorporated in the ASME Code editions. 
(e) ASME Code case interpretations and addenda are published 
between Code editions and normally become part of the Code in the 
zee edition. Adherence to these is considered compliance with the 
Code. 


ASME Container Design. 
(a) When ASME containers were first used to store LP-Gas, the 


properties of the CP grades of the principal constituents were 
available, but the average properties for the commercial grades of 
propane and butane were not. Also there was no experience as to 
what temperatures and pressures to expect for product stored in 
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1931 through 467 100 200 
1949 Par. U-68 & U-69 2 100 200 
1949 Par. U-200 & U-201 125 250 
1952 through 71 125 250 


1 


continued 


areas with high atmospheric temperatures. A 200 psi design pres- 
sure was deemed appropriate for propane (the CP grade of which 
has a vapor pressure of 176 psi at 100°F), and 80 psi for butane 
(CP grade has vapor pressure of 37 psi at 100°F). These con- 
tainers were built with a 5:1 safety factor (see 248 CMR 
6.25(2)(c)). 

(b) Pressure vessel codes, following boiler safety valve practice, 
require that the relief valve start-to-discharge setting be the 
design pressure of the container. In specifying relief valve capa- 
city, however, they stipulate that this capacity be adequate to 
prevent the internal pressure from rising above 120 percent of the 
design pressure under fire exposure conditions. 

(c) Containers built in accordance with 248 CMR 6.25(3)(a) were 
entirely adequate for the commercial grades of the LP-Gases (the 
vapor pressure of propane at 100°F is 205 psi; the vapor pressure 
of butane at 100°F is 37 psi). However, as they were equipped with 
safety relief valves set to start-to-discharge at the design pressure 
of the container, these relief valves occasionally open on an usually 
warm day. Since any unnecessary release of a flammable gas is 
potentially dangerous, and giving weight to recommendations of fire 
prevention and insurance groups as well as to the favorable ex- 
perience with API-ASME containers (see 248 CMR 6.25(4)(a)), relief 
valve settings above the design pressure (up to 250 psi for propane 
and 100 psi for butane) were widely used. 

(d) In determining safe filling densities for compressed liquefied 
gases, DOT (ICC) uses the criterion that the container shall not 
become liquid full at the highest temperature the liquid may be 
expected to reach due to the normal atmospheric conditions to which 
the container may be exposed. For containers of more than 1,200 
gallons water capacity, the liquid temperature selected is 115°F. 
The vapor pressure of the gas to be contained at 115°F is specified 
by DOT as the minimum design pressure for the container. The 
vapor pressure of CP propane at 115°F is 211 psig, and of commer- 
cial propane, 243 psig. The vapor pressure of both normal butane 
and commercial butane at 115°F is 51 psig. 

(e) The ASME Pressure Vessel Code editions generally applicable 
to LP-Gas containers, and the design pressures, safety factors and 
exceptions to these editions for LP-Gas use, are shown in Table 1 
in 248 CMR 6.25. These reflect the use of the information in 248 
CMR 6.25(3)(a) through 6.25(3)(d). 


TABLE 1. 


Year ASME Code Design Pressure, psi Safety 
Edition Published Butane Propane Factor 


1 
2 


rreuuw 
— it 


3 


Until December 31, 1947, containers designed for 80 psi under prior (5:1 safety 


factor) codes were authorized for butane. Since that time, either 100 psi (un- 
der prior codes) or 125 psi (under present codes) is required. 


Containers constructed in accordance with 1949 and prior editions of the ASME 
Code, were not required to be in compliance with paragraph U-2 to U-10 inclu- 
sive, or with Paragraph U-19. Construction in accordance with paragraph U-70 
of these editions was not authorized. 
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3 Higher design pressure (312.5 psi) is required for small ASME containers used 
for vehicular installations (such as forklift trucks used in buildings) because 
they may be exposed to higher temperatures and consequently develop higher 
internal pressure. 


(4) API-ASME Container Design. 
(a) The API-ASME Code was first published in 1931 (see 248 CMR 


6.25(2)(d)). Based on petroleum industry experience using certain 
material quality and inspection controls not at that time incorporated 
in the ASME Code, the 4:1 safety factor was first used. Many 
LP-Gas containers were built under this code with design pressures 
of 125 psi (100 psi until December 31, 1947) for butane and 250 psi 
for propane. Containers constructed in accordance with the API- 
ASME code were not required to comply with Section 1, or the 
appendix to Section 1. Paragraphs W-601 through W-606 of the 
1943 and earlier editions were not applicable to LP-Gas containers. 
(b) The ASME Code, by changing from the 5:1 to the 4:1 safety 
factor through consideration of the factors described in 248 CMR in 
6.25(3)(a) through 6.25(3)(d) became nearly identical in effect to 
the API-ASME Code by the 1950's. Thus, the API-ASME Code was 
phased out and construction was not authorized after July 1, 1961. 


(5) Design Criteria for LP-Gas Containers. To prevent confusion in 
earlier sain of NFPA No.58, the nomenclature "container type" was 
used to designate the design pressure of the container to be used for 
various types of LP-Gases. With the adoption of the 4:1 safety factor 
in the ASME Code and the phasing out of the API-ASME Code, the 
need for "container type" ceased to exist. Table 2 in 248 CMR 6.25 
makes it possible to compare older containers which may have carried 
this designation with the new containers complying with 248 CMR 
6.02(3)(b) and Table 1 in 248 CMR 6.02 in the Standard. 


TABLE 2. 


Vapor Pressure, Design Pressures and Container Type 
As Shown in Table 1 in 248 CMR 6.02. 


Maximum Design Press. Design Press. Earlier Codes Container 
Vapor Press. Present, 2 Type 
at 100°F ASME Code API-ASME ASME 
80 100 100 80 ‘80 
100 125 125 100 100 
125 156 156 125 125 
150 187 187 150 150 
175 219 219 175 175 
215 250 250 200 200 
215 31205 312.5 = 250 


1 


ASME Code edition for 1949, Par. U-200 and all later editions (See 248 CMR 


6.25(3)(e)). 


2 


All ASME Codes up to the 1946 edition and paragraphs U-68 and U-69 of the 


1949 edition (See 248 CMR 6.25(3)(e)). 
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(6) 


Spec. 
Number 


tcc-50! 
ICc-51 
Mc-32097?4 
MC-330; 
MC-331 


DOT (ICC) ee utilizing ASME or API-ASME Containers. 
(a) DOT (ICC) Specifications for portable tank containers and 
cargo tanks require ASME or API-ASME construction for the Con- 
tainer proper (see 248 CMR 6.25(1)(b)). Several such specifica- 
tions were written by the ICC prior to 1967 and DOT has continued 
this practice. 

(b) ICC Specifications written prior to 1946, and to some extent 
through 1952, used ASME containers with a 200 psig design pres- 
sure for propane and 80 psig for butane (100 psig after 1947) with 
a 5:1 the safety factor. During this period and until 1961, ICC 
specifications also permitted API-ASME containers with a 250 psig 
design pressure for propane and 100 psig for butane (125 psig 
after 1947). 

(c) To prevent any unnecessary release of flammable vapor during 
transportation (see 248 CMR 6.25(3)(c)), the use of relief valve 
settings 25 percent above the design pressure was common for 
ASME 5:1 safety factor containers. To eliminate confusion, and in 
line with the good experience with API-ASME containers, the ICC 
permitted the rerating of these particular ASME containers used 
under its specifications to 125 percent of the originally marked 
design pressure. 

(d) DOT (ICC) Specifications applicable to portable tank containers 
and cargo tanks currently in use are listed in Table 3 in 248 CMR 
6.25. New construction is not permitted under the older specifica- 
tions. However, these older containers may continue to be used 
provided they have been maintained in accordance with DOT(ICC) 
Regulations. 


TABLE 3. 
ASME Construction API-ASME Contruction 
Safety Safety 
Design Pressure, psig Factor Design Pressure, psig Factor 
Propane Butane Propane Butane 
200° 100° 5:1 250 125 4:1 
250, 125, 4:1 250 125 4:1 
200 100 Bel 250 125 4:1 
250 125 4:1 250 125 4:1 
250 125 4:1 250 125 4:1 


Peortable Tank Container. 


2cargo Tank. 


3Permitted to be rerated to 125 percent of original ASME Design Pressure. 


‘Require DOT 


(7) 
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Special Permit. 


Use of Containers Underground. 
(a) ASME or API-ASME containers are used for underground or 
partially underground installation in accordance with 248 CMR 
6.04(3)(g) or 6.04(3)(h). The temperature of the soil is normally 
low so that the average liquid temperature and vapor pressure of 
product stored in underground containers will be lower than in 
aboveground containers. This lower operating pressure provides a 
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substantial corrosion allowance for underground containers. 

(b) Containers listed to be used interchangeably for either instal- 
lation aboveground or underground must comply as to relief valve 
capacity and filling density with aboveground provisions when 
installed aboveground. (see 248 CMR 6.02(9)(d).) When installed 
underground the relief valve capacity and filling density may be in 
accordance with underground provisions (see 248 CMR 
6.25(3)(c)1.), provided all other underground installation pro- 
visions are met. Partially underground containers are considered 
as aboveground insofar as loading density and relief valve capacity 
are concerned (see 248 CMR 6.02(9)(d) and Note under 248 CMR 
6.13(3)(b). 


(8) Abandonment of Underground Containers. If circumstances re- 

quire the abandonment of underground containers, the following pro- 

cedure applies: 
(a) Remove as much liquid LP-Gas as possible through the con- 
tainer liquid withdrawal connection. 
(b) Remove as much of the remaining LP-Gas vapor as possible by 
venting it through a vapor connection; either burning this vapor, 
or venting it to the open air at a safe location. The vapor should 
not be vented at such a rapid rate as to exceed the vaporization 
rate of any residual liquid LP-Gas left after the liquid removal 
procedure of 248 CMR 6.25(8)(a). If vapor is vented too rapidly 
the pressure drop due to the refrigeration of the liquid may lead to 
the erroneous conclusion that no liquid remains in the container. 
(c) When only vapor LP-Gas at atmospheric pressure remains in 
the container, it shall be filled with water, sand or foamed plastic, 
or purged with an inert gas. The displaced vapor may be burned 
or vented to the open air at a safe location. 


6.26: Appendix 4. Safety Relief Devices 


(1) Source of Provisions for Relief Devices for DOT (ICC) Cylinders. 
The requirements for safety relief devices on DOT cylinders are estab- 
lished by the Bureau of Explosives with DOT approval. Complete 
technical information as to these requirements will be found in the 
Compressed Gas Association (CGA) Pamphlet S-1.1, Safety Relief 
Device Standards, Part 1 - Cylinders for Compressed Gases.* 


(2) Essential Requirements for DOT (ICC) Cylinder Relief Devices. 
(a) CGA Pamphlet S-1.1 provides that LP-Gas cylinders may, in 
general, be equipped with fusible plugs, spring-loaded safety relief 
valves, or a combination of the two. Fusible plugs are not permitted 
on cylinders used in certain vehicular installations (see 248 CMR 
6.11(1)(b). The provisions of 248 CMR 6.26(2)(b) through 
6.26(2)(d) outline the generally accepted industry practice in the 
use of fusible plugs and safety relief valves on LP-Gas cylinders. 
(b) If fusible plugs constitute the only safety relief device, the 
plug used must comply with the flow capacity requirements of CGA 
S-1.1 with a nominal melting or yield point of 165°F (not less than 
157°F nor more than 170°F). For cylinders over 30 inches long 
(exclusive of neck), a plug is required in each end of the cylinder. 
(c) If a spring-loaded safety relief valve(s) constitutes the only 
safety relief device, the valves used must comply with the flow 
capacity requirements of CGA S-1.1, with the set pressure not less 
than 75 percent nor more than 100 percent of the minimum required 
test pressure of the cylinder. For example, the test pressure for a 


* Available from Compressed Gas Association, 500 Fifth Avenue, New York, New 
York 10036. 
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(3) 


9/30/80 


240 psig service pressure is 480 psig, 75 percent of this is 360 

psig. In practice, such valves are set at 375 psig. 

(d) If fusible plugs and spring-loaded safety relief valves are 

used in combination, this combined use must be in accordance with 

CGA S-1.1; or in substance as follows: 
1. If 100 percent of the relief device capacity is provided by 
the safety relief valve, the supplementary fuse plug may be of 
any convenient size provided the total plug area does not exceed 
0.25 square inches, and may have a melting point of more than 
170°F (usually a nominal yield point of 212°F, with the upper 
limit not to exceed 220°F). Combination devices are required at 
one end of a cylinder only, or may be separated and installed at 
opposite ends. 
2. If at least 70 percent of the relief device capacity is provid- 
ed by the safety relief valve, the balance of the capacity require- 
ment must be supplied by a 165°F nominal yield point fusible 
plug in accordance with 248 CMR 6.26(2)(b). Combined devices 
are required at one end of a cylinder only or may be separated 
and installed at opposite ends. 


Safety Relief Devices for ASME Containers. 

(a) Source of Provisions for Relief Devices. Provisions as to the 

relief device pressure settings given in 248 CMR 6.02(9)(c) in this 

Standard are based on ASME Code requirements. Capacity require- 

ments for relief devices are in accordance with the applicable pro- 

visions of Compressed Gas Association (CGA) Pamphlet S-1.2,* 

Safety Relief Device Standards Part 2 -- Cargo and Portable Tanks 

for Compressed Gases; or with CGA Pamphlet S-1.3,* Safety Relief 

Device Standards, Part 3 - Compressed Gas Storage Containers. 

(b) Spring-Loaded Relief Valves for Aboveground and Cargo 

Containers. 

1. The minimum rate of discharge for spring-loaded safety relief 
valves is based on the outside surface area of the containers on 
which the valves are installed. 248 CMR 6.02(7)(d)8. provides 
that new containers shall be marked with the surface area in 
square feet. The surface area of containers not so marked (or 
not legibly marked) may be computed by use of the applicable 
formula: 

Cylindrical container with hemispherical heads: Surface area = 
overall length X outside diameter X 3.1416. 

Cylindrical container with other than hemispherical heads: 

Surface area = (overall length + 0.3 outside diameter) X 
outside diameter X 3.1416. 

Note: This formula is not precise, but will give results 
within limits of practical accuracy in sizing relief valves. 

Spherical containers: Surface area = outside diameter squared 
X 3.1416. 
2. The minimum required rate of discharge in cubic feet per 
minute of air at 120 percent .of the maximum permitted start-to- 
discharge pressure (or Flow Rate CFM Air), under standard 
conditions of 60°F and atmospheric pressure (14.7 psia), shall be 
as shown in Table 1 in 248 CMR 6.26 for the surface area in 
square feet of the container on which the relief valve is to be 
installed. The flow rate may be interpolated for intermediate 
values of surface area. For containers with a total outside 
surface area exceeding 2,000 square feet, the required flow rate 
can be calculated, using the formula: Flow Rate CFM Air = 
53.632 X A°0.82 where A = total outside surface area of con- 
tainer in square feet. 

(c) Spring-Loaded Relief Valves for Underground Containers. 
1. In the case of containers installed underground, the relief 
valve capacities may be as small as 30 percent of those specified 
in Table 1 in 248 CMR 6.26 provided the container is empty of 
liquid when installed, that no liquid is placed in it until it is 
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Surface 
Area 
Sq. Ft. 


20 or less 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
Lis 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
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completely covered with earth, and that it is not uncovered for 
removal until all liquid has been removed. 

2. Containers partially underground must have safety relief 
capacities in accordance with 248 CMR 6.02(9)(d). 


TABLE 1. 

Flow Rate Surface Flow Rate Surface Flow Rate 
CFM Area CFM Area CFM 
Air Sq. Ft. Air Sq. Ft. Air 

626 170 3,620 600 10,170 
751 175 3,700 650 10,860 
872 180 3,790 700 11,550 
990 185 3,880 750 12,220 

1,100 190 3,960 800 12,880 

1,220 195 4,050 850 13,540 

1,330 200 4,130 900 14,190 

1,430 210 4,300 950 14,830 

1,540 220 4,470 1,000 15,470 

1,640 230 4,630 1,050 16,100 

1,750 240 4,800 1,100 16,720 

1,850 250 4,960 1.3350 17,350 

1,950 260 5,130 1,200 17,960 

2,050 270 5,290 1,250 18,570 

2,150 280 5,450 1,300 19,180 

2,240 290 5,610 1,350 19,780 

2,340 300 5,760 1,400 20,380 

2,440 310 5,920 1,450 20,980 

2,530 320 6,080 1,500 21,570 

2,630 330 6,230 1,550 22,160 

2720 340 6,390 1,600 22,740 

2,810 350 6,540 1,650 23,320 

2,900 360 6,690 1,700 23,900 

2,990 370 6,840 1,750 24,470 

3,080 380 7,000 1,800 25,050 

52170 390 75150 1,850 25,620 

3,260 400 7,300 1,900 26,180 

3,350 450 8,040 1,950 26,750 

3,440 500 8,760 2,000 27,310 

3,530 550 9,470 


(d) Provisions for FusiblePlugs. Fuse plugs, supplementing spring- 
loaded safety relief valves, and complying with 248 CMR 6.02(9)(d)5. 
are permitted only with aboveground stationary containers of 1,200 
gallons or less water capacity. They are not used on larger con- 
tainers nor on portable or cargo containers of ASME construction. 
The total fusible plug discharge area is limited to 0.25 square 
inches per container. 

(e) Relief Valve Testing. Frequent testing of safety relief valves 
on LP-Gas containers is not considered necessary for the following 
reasons: 


1. The LP-Gases are so-called "sweet gases" having no corro- 


sive or other deleterious effect on the metal of the containers or 
relief valves. 
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2. The relief valves are constructed of corrosion-resistant 
materials, and are installed so as to be protected against the 
weather. The variations of temperature and pressure due to 
atmospheric conditions are not sufficient to cause any permanent 
set in the valve springs. 

3. The required odorization of the LP-Gases makes escape 
almost instantly evident. 

4. Experience over the years with the storage of LP-Gas has 
ne a good safety record on the functioning of safety relief 
valves. 

Since no mechanical device can be expected to remain in 
operative condition indefinitely, it is suggested that the relief 
valves on containers of more than 2,000 gallons water capacity 
be tested at approximately 5-year intervals. Some types of 
valves may be tested by the use of an external lifting device 
having an indicator to show the pressure equivalent at which the 
valve may be expected to open. Others must be removed from 
the container for testing, requiring that the container first be 
emptied. 


(4) Requirements for Safety Relief Devices for Vaporizers. The mini- 
mum rate of discharge in cubic-feet-of-air-per-minute for safety relief 
valves for LP-Gas vaporizers, either of the indirect type or direct 
fired, shall be determined as follows: 
(a) The surface area of that part of the vaporizer shall directly in 
contact with LP-Gas shall be added to the heat exchange surface 
area directly in contact with LP-Gas to obtain the total surface area 
in square feet. 
(b) Refer to Table 1 in 248 CMR 6.26 to obtain the rate of dis- 
charge in cubic feet of air per minute (Flow Rate CFM Air) for the 
total surface area in square feet for the vaporizer computed in 
accordance with 248 CMR 6.26(4)(a). 


6.27: Appendix 5: Liquid Volume Tables, Computations and Graphs 
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(1) Scope: Application. This appendix includes the LP-Gas liquid 
volume temperature correction table and describes its use. It also 
explains the methods of making liquid volume computations to determine 
the maximum quantities to be loaded into containers in accordance with 
248 CMR 6.13(3) and Table 1 in 248 CMR 6.13, and includes graphs 
for quick reference. 


(2) Liquid Volume Correction Table. 

(a) Correction of Observed Volume to Standard Temperature Condi- 

tion (60°F). 
1. The volume of LP-Gas liquid is directly related to its temper- 
ature, expanding as temperature increases and contracting as 
temperature decreases. Standard conditions, mandatory for 
weights and measures purposes and to comply with safety regula- 
tions, specify correction of the observed or measured volume to 
60°F. 
2. To correct the observed volume to 60°F, the specific gravity 
of LP-Gas at 60°F in relation to water at 60°F (usually referred 
to as "60°F/60°F"), and its average temperature, must be 
known. The specific gravity normally appears on the shipping 
papers. The average liquid temperature may be obtained as 
follows: 

Insert a thermometer in a thermometer well in the container 
into which the liquid has been transferred and read the tempera- 
ture after the completion of the transfer (See paragraph 4 of 221 
CMR 4.27(2)(a)2. as to proper use of a thermometer). 

If the container is not equipped with a well, but is essentially 
empty of liquid prior to loading, the temperature of the liquid in 
the container from which liquid is being withdrawn may be used. 
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Otherwise, a thermometer may be inserted in a thermometer well 
or other temperature sensing device installed in the loading line 
at a point close to the container being loaded, reading tempera- 
tures at intervals during transfer and averaging. (See para- 
graph 4 of 248 CMR 6.27(2)(a)2.).) 

A suitable liquid should be used in thermometer wells to 
obtain an efficient heat transfer from the LP-Gas liquid in the 
container to the thermometer bulb. The liquid used should be 
non-corrosive and should not freeze at the temperatures to which 
it will be subjected. Water should not be used. 

The volume observed or measured is corrected to 60°F by use 
of Table 1 in 248 CMR 6.27. The column headings, across the 
top of the tabulation, list the range of specific gravities for the 
LP-Gases complying with 248 CMR 6.01(3)(a). Specific gravities 
are shown from 0.500 to 0.590 by 0.010 increments, except that 
special columns are inserted for chemically pure propane, iso-bu- 
tane and normal butane. To obtain a correction factor, follow 
down the column for the specific gravity of the particular LP- 
Gas to the factor corresponding with the liquid temperature. 
Interpolation between the specific gravities and temperatures 
shown may be used if necessary. 


(b) Use of Liquid Volume Correction Factors, Table 1 in 248 CMR 
6.27. 


1. To correct the observed volume in gallons for any LP-Gas 
(the specific gravity and temperature of which is known) to 
gallons at 60°F, Table 1 in 248 CMR 6.27 is used as follows: 

Obtain the correction factor for the specific gravity and 
temperature as described in 248 CMR 6.27(2)(a)3. Multiply the 
gallons observed by this correction factor to obtain the gallons 
at 60°F. 

Example: A container has in it 4,055 gallons of LP-Gas with 
a specific gravity of 0.560 at a liquid temperature of 75°F. The 
correction factors in the 0.560 column are 0.983 at 76°F and 
0.980 at 74°F, or, interpolating, 0.9815 for 75°F. The volume of 
liquid at 60°F is 4,055 X 0.9815, or 3980 gallons. 

2. To determine the volume in gallons of a particular LP-Gas at 
temperature "t" to correspond with a given number of gallons at 
60°F, Table 1 in 248 CMR 6.27 is used as follows: 

Obtain the correction factor for the LP-Gas, using the column 
for its specific gravity and reading the factor for temperature 
"t". Divide the number of gallons at 60°F by this correction 
factor to obtain the volume at temperature "t". 

Example: It is desired to pump 800 gallons at 60°F into a 
container. The LP-Gas has a specific gravity of 0.510 and the 
liquid temperature is 44°F. The correction factor in the 0.510 
column for 44°F is 1.025. Volume to be pumped at 44°F is 800 : 
1.025 = 780 gallons. 
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Liquid Volume Correction Factors 


SPKCIFIC GKAVITIES AT 60° /6¢° PF. 


Opserved 
Temperature 
Degrees 
Fahrenheut 
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Maximum Liquid Volume Computations. 

(a) Maximum Volume to Fill a to a Container at Any Temperature. 
1. The quantity of any LP-Gas which may be placed in a con- 
tainer depends upon the size of the container, whether it is 
installed aboveground or underground, the maximum permitted 
loading density for that particular LP-Gas and the temperature 
of the liquid (see 248 CMR 6.13(3) and Table 1 in 248 CMR 
6.13). 

2. The maximum volume "Vt" (in percent of container capacity) 
of an LP-Gas at temperature "t", having a specific gravity "G" 
and a filling density of "L" is computed by use of the formula: 


L L 


iF, or V, = 


G G76 iF 


where: 


percent of container capacity to be filled with liquid 


ct 


filling density 


= specific gravity of particular LP-Gas 


ry ye pm 
" 


correction factor to correct volume at temperature "t" to 60°F 


Example 1. The maximum volume in percent which may be placed 
in an aboveground 500 gallon water capacity container of an 
LP-Gas having a specific gravity of 0.550 and at a temperature 
of 45°F, is computed as follows: 


From Table 1 in 248 CMR 6.13, L = 0.47, and from Table 1 in 248 
CMR 6.27, F = 1.019 


0.47 
Thus Vas = ——_—_—_————- = 0.840 (84%), or 420 gallons 
0.550 x 1.019 


Example 2: The maximum volume in percent which may be placed 
in an aboveground 30,000 gallon water capacity container of 
LP-Gas having a specific gravity of 0.508 and at a temperature 
of 80°F, is computed as follows: 


From Table 1 in 248CMR 6.13, L = 0.45, and from Table 1 in 248 
CMR 6.27, F = 0.967 


0.45 


Thus V = 0.915(91.5%), or 27,450 gallons 


80 0.508 x 0.967 


(b) Graphs for Quick Volumetric Percentage Determination. 
Graphs 1, 2 and 3 in 248 CMR 6.27 may be used for quick determi- 
nation of the maximum permitted filling levels in percentage of 
container capacity for the three most widely used LP-Gases. These 
levels are shown for a range of temperatures from 0°F to 120°F and 
comply with Table 1 in 248 CMR 6.13 for the specific gravities 
indicated. These graphs apply as follows: 

1. Graph 1 in 248 CMR 6.27 shows the filling levels for above- 

ground containers of 1,200 gallons or less water capacity. 

2. Graph 2 in 248 CMR 6.27 shows the loading levels for above- 

ground containers of more than 1,200 gallons water capacity. 

3. Graph 3 in 248 CMR 6.27 shows the loading levels for all 

underground containers regardless of capacity. 
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(c) Alternate Method of Filling Containers Using Fixed Level Gage. 
1. Containers equipped only with fixed maximum liquid level 


gages, or containers for which use of a variable liquid level 
gage is not practicable, may be filled by use of the fixed maxi- 
mum liquid level gage provided it is installed to indicate the 
maximum permitted filling percentage as provided in 248 CMR 
6.13(3)(f). This level is computed on the assumption that the 


liquid temperature will be 40°F for aboveground containers, 
50°F for underground containers. 


2. The percentage of container capacity to which to fill is 
computed by use of the formula shown in 201 CMR 4.27(3)(a)2, 


substituting the appropriate values as follows: 


ie 
Vt = ———, where: 
tHe et 


= the liquid temperature. Assumed to be 40°F for aboveground 


containers or 50°F for underground containers. 


= the loading density obtained from Table 1 in 248 CMR 6.13: 


the specific gravity of the LP-Gas to be contained. 


the method of installation, aboveground or underground, and 


if aboveground, then: 


for containers of 1,200 gallons water capacity or less. 


for containers of more than 1,200 gallons water capacity. 


= the specific gravity of the LP-Gas te be contained. Available 


from the shipping papers. 


= the correction factor. Obtained from Table 1 in 248 CMR 6.27, 
using G and 40°F for aboveground containers or 50°F for under- 


ground containers. 
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GRAPH 1. Maximum Filling Level for Aboveground Containers (0-1200 Gallons 
Water Capacity) 
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GRAPH 2. Maximum Filling Level for Aboveground Containers (Over 1200 Gallons 
Water Capacity) 
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Note: These graphs apply solely to the product having the 
specific gravity shown. 
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Maximum Filling Level for Underground Containers 
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Note: This graph applies solely: to the product having the 
specific gravity shown. 


Example: The maximum volume which may be placed in a 
1,000 gallon water capacity aboveground container to hold LP- 
Gas with a specific gravity of 0.550 which is to be filled by use 
of a fixed maximum liquid level gage is computed as follows: 
"tt ig 40°F for an aboveground container. 

L for 0.550 specific gravity, and an aboveground container of 
less than 1,200 gallons water capacity, from Table 1 in 248 CMR 
6.13, is 47 percent. 

G is 0.550. 

F for 0.550 specific gravity at 40°F from Table 1 in 248 CMR 
632 ovis -24025: 


0.47 
Thus, Va0 = —______ = 0.834 (83.4%), or 834. gallons. 
osn0 361.020 


3. Percentage values, such as in the example of 248 CMR 
6.27(3)(c)2., are normally rounded off to the next lower full 
percentage point, or to 83 percent. Computed on this basis, the 
maximum permitted liquid volumetric percentages for the three 
most widely used LP-Gases (Propane, Propane-Butane Mixtures 
and Butane) are shown for the various sizes and installation 
conditions in Table 2 in 248 CMR 6.27. 
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TABLE 2. 


Alternate Method of Filling Containers up to 1,200 Gallons Water Capacity 
to Maximum Permitted Filling Densities, Using Maximum Fixed Level 
Gages 


Butane Propane Mixture 


Specific Gravity of LP-Gas 0.510 0.550 0.580 
0.580 


Aboveground Containers 
Liquid temperature assumed to be 40°F 80% 83% 86% 
86% 


Underground Containers 
Liquid temperature assumed to be 50°F 89% 91% 93% 
93% 


(d) Location of Fixed Maximum Liquid Level Gages in Containers. 
1. Due to the diversity of fixed liquid level gages, and the 
many sizes (from DOT cylinders to 90,000 gallon ASME vessels) 
and types (vertical, horizontal, cylindrical and spherical) of 
containers in which gages are installed, it is not possible to 
tabulate the liquid levels such gages should indicate for the 
maximum permitted loading densities (see Table 1 in 248 CMR 
6.13 and 248 CMR 6.13(3)(f)2.). 

2. The percentage of container capacity which these gages 
should indicate is computed by use of the formula of 248 CMR 
6.27(2)(a)2. The liquid level this gage should indicate is ob- 
tained by applying this percentage to the water capacity of the 
container in gallons (water at 60°F), then using the strapping 
table for the container (obtained from its manufacturer) to 
determine the liquid level for the gallonage. If such a table is 
not available, this liquid level is computed from the internal 
dimensions of the container, using data from engineering hand- 
books. 

3. The formula of 201 CMR 4.27(3)(a)2. is used to determine 
the maximum volume of LP-Gas liquid which may be placed in a 
container to comply with Table 1 in 248 CMR 6.13 and 248 CMR 
6.13(3)(f£)2. as follows: 

L 


Volumetric percentage, or Vv, =“GxF! and 


Volume in Gallons = f X Container Gallons Water Capacity, or 


Vol. in Gal. at t = 
L (Table 1 in 248 CMR 6.13) X Container Gallons Water Capacity 


G (Spec. Grav.) X F (For G and at temperature t) 


Example 1: Assume a 100 gallon water capacity container for 
underground storage of propane with a specific gravity of 0.510. 
From Table 1 in 248 CMR 6.13, L = 45%: from 248 CMR 
6.13(3)(£)2., t = 50°F; and from Table 1 in 248 CMR 6.27, F for 
0.510 specific gravity and a temperature of 50°F is 1.016; or 
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continued 


-45 x 100 
Vol. in Gal. at 50°F = —————————- = 86.9 gallons 
0.510 x 1.016 


Example 2: Assume an 18,000 gallon water capacity container for 
aboveground storage of a mixture with a specific gravity of 
0.550. From Table 1 in 248 CMR 6.13, L = 50%; from 248 CMR 
6.13(3)(f)2., t = 40°F; and from Table 1 in 248 CMR 6.27, F for 
0.550 specific gravity and 40°F temperature is 1.025; or 


.50 X 18,000 
Vol. in Gal. at 40°F = ——_——-———. = 15,950 gallons 
0.550 x 1.025 


4. To determine the maximum weight of LP-Gas which may be 
placed in a container to correspond with the level indicated by 
the fixed maximum level gage, multiply the gallons in the con- 
tainer (see 248 CMR 6.27(3)(d)3.) by the pounds per gallon for 
the particular LP-Gas, corrected to 40°F for aboveground con- 
tainers or 50°F for underground containers. 
Example: An aboveground 120 gallon container, filled with 
commercial propane is equipped with an 80 percent fixed 
maximum level gage (Table 2 in 248 CMR 6.27 and contains 96 
gallons. For average commercial propane, the pounds per 
gallon at 60°F is 4.24. (Table 1 in 248 CMR 6.23) and the 
correction factor at 40°F is 1.032 (Table 1 in 248 CMR 6.27). 
Thus, pounds per gallon at 40°F would be 4.24 X 1,032 = 
4.38, and pounds in container at 40°F is 96 X 4.38 = 420 
pounds. 
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FIGURE 1. Container Spacing. 
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248 CMR 7.00: MASSACHUSETTS CODE FOR GAS UTILIZATION EQUIPMENT IN 


Section 


LARGE BOILERS 


7.01 General 

7.02 Installation of Burners and Controls 
Shutoff Valves 

7.03 Initial Start-Up and Final Adjustments 

7.04 Definitions 


7.01: 


General 


(1) 


Scope. 

(a) This Code covers gas utilization equipment in commercial and 
industrial boilers having inputs over 400,000 BTU per hour per 
combustion chamber except: gas designed atmospheric multiple 
burner type boilers and water-tube boilers having outputs of 10,000 
pounds of steam per hour (approximately 12,500,000 BTU per hour 
input) or more.* 

(b) All gas-fired boilers, burners, and their accessories shall be 
approved. Approved shall mean acceptable to the Board of State 
Examiners of Plumbers and Gas Fitters. 

In determining acceptability, the Board of State Examiners of 
Plumbers and Gas Fitters would normally base acceptance on com- 
pliance with the appropriate Boiler Code and this code. The 
Board of State Examiners of Plumbers and Gas Fitters may also 
refer to the listings or labeling practices of nationally recognized 
testing laboratories,** i.e., laboratories qualified and equipped to 
conduct the necessary tests, in a position to determine compliance 
with appropriate standards for the current production of listed 
items, and the satisfactory performance of such equipment or 
materials in actual usage; or the recommendations of a nationally 
recognized engineering agency specializing in the field of safety to 
life and property. *** . 

(c) Before arranging for the selection or installation of a large gas 
burner or boiler, check with the serving gas supplier as to the 
availability of gas, specifying the gas input rating and the gas 
pressure required at the entrance to gas train. (See Figure 3 in 
248 CMR 7.02) 

(d) A written permit in a form and manner prescribed by the local 
gas inspector shall be obtained by persons performing gas fitting 
work as defined in Chapter 142 of the General Laws before com- 
mencing each installation. 

(e) Installation and Testing of Gas Piping. Installation and testing 
of gas piping shall be in accordance with the provisions of 248 CMR 
5.00, the code for The Installation of Gas ‘Appliances and Gas 
Piping, or 248 CMR 8.00, the code for The Installation of Gas 
Piping and Gas Equipment on Industrial Premises and Certain Other 
Premises. 


* See NFPA No. 85-1967 and NFPA No. 85B-1971 for Water-Tube Boilers having 
outputs of 10,000 pounds of steam or more. 


** Among the Laboratories nationally recognized by the authorities having 
jurisdiction in the United States, are the Underwriters’ Laboratories, Inc., 
the Factory Mutual Research Corporation, and the American Gas Association 
Laboratories. 


*** Among the engineering agencies specializing in the field of safety to life and 
property nationally recognized by the authorities having jurisdiction are the 
Factory Insurance Association, the Factory Mutual Research Corporation, and 
the National Board of Boiler and Pressure Vessel Inspectors. 
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(2) Combustion Air Supply and Ventilation. 
(a) General. 


1. Positive means for supplying an ample amount of outside air 
to permit combustion of the gas shall be provided. Automatic or 
manually adjustable control devices for outside air intake shall be 
interlocked with the burner. 
2. To determine air requirements at the boiler, under standard 
atmospheric conditions (60°F and 30 inches mercury), the follow- 
ing minimum factors apply: 
For boilers with draft hoods - 30 cubic feet per 1000 Btu 
input; 
For boilers using barometric dampers - 15 cubic feet per 1000 
Btu input; and 
For boilers directly connected to a chimney without neutraliz- 
ing air openings - 12 cubic feet per 1000 Btu input. 
3. When a boiler is located in an inside room or space, air 
supply shall be provided through ducts or openings leading to 
the outside air. 
4. Openings to the outside shall be unobstructed and screens, 
if used, shall have a minimum of % inch mesh. 
5. When a room or space in which a boiler is installed is 
ventilated by mechanical means, air sufficient to replace that 
exhausted and consumed by combustion shall be supplied from a 
safe, uncontaminated source. The means for ventilation shall not 
create an unsafe pressure condition in the boiler room. 
6. In addition to the combustion air required, sufficient air 
shall be supplied to the boiler room to make the room safe for 
occupancy and proper operation of equipment. 
(b) Boilers Equipped with Draft Hoods. The effective cross-sec- 
tional area of the permanent outside air opening(s) to the boiler 
room shall be large enough to supply the air required in the boiler 
room. For supplying combustion air, the area of the opening shall 
be of a size at least equal to the boiler(s) breeching but not less 
than one square inch of free area per 5,000 Btu per hour input 
(approximately equal to 1.4 square feet per million Btu), except as 
noted in 248 CMR 7.01(2)(e). 
(c) Boilers with Barometric Dampers. The effective cross-sectional 
area of the permanent outside air opening(s) to the boiler room 
shall be large enough to supply the air required in the boiler room. 
For supplying air, the area of the opening shall be of a size at 
least equal to the boiler(s) breeching but not less than one square 
inch of free area per 14,000 Btu per hour input (approximately 
equal to 0.5 square foot per million Btu), except as noted in 248 
CMR 7.01(2)(e). 
(d) Boilers Directly Connected to Chimney Without Neutralizing Air 
Openings. The effective cross-sectional area of the permanent 
outside air opening(s) to the boiler room shall be large enough to 
supply the air required in the boiler room. For supplying air, the 
area of the opening shall be of a size at least equal to the boiler(s) 
breeching but not less than one square inch of free area per 17,500 
Btu per hour input (approximately equal to 0.4 square foot per 
million Btu), except as noted in 248 CMR 7.01(2)(e). 
(e) Exceptions. 
1. Ducts to a Boiler Room: In determining the cross-sectional 
area of duct(s) used to convey air from the outdoors to the 
boiler room, the resistance to air flow imposed by the duct(s) 
shall be considered. 
2. Forced Air Supply to Boiler Room: If mechanical means for 
boiler room air supply are used, the size of the duct or opening 
may be reduced to not less than that needed to provide the 
required quantity of air. 


(3) Accessibility for Cleaning and Inspection. Sufficient and reason- 
able accessibility shall be afforded for inspection, cleaning, repair and 
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replacement of all burners, combustion controls, safety devices and 
boiler components. 


(4) Venting of Flue Gases. 
(a) Chimneys. 


9/30/80 


1. All Boller shall be securely connected to a chimney in good 
condition and of proper construction and ample size to carry 
away the flue gases and permit satisfactory burner operation 
under all weather and operating conditions. 

2. The chimney shall be designed and built to take care of the 
maximum volume of flue gases which may be produced by the 
boilers connected to it, as well as any other combustion equip- 
ment, under the least conditions of draft which can be encoun- 
tered. The design should also provide proper construction to 
resist wind forces, weathering, interior corrosion and flue gas 
temperatures. 

3. The chimney shall be pre-inspected and, if necessary, tested 
to determine whether it is in suitable condition to handle the flue 
gases to be dispersed. Any defects shall be corrected. 

4. An existing chimney shall be checked as to cross-sectional 
area, arrangement, and height to determine if it will handle the 
volume of flue gases produced by the boiler, or boilers, under 
the least condition of draft that may be encountered. This shall 
include consideration of pressure and temperature conditions at 
which the flue gases enter the chimney and the effect of flue 
gases which may be fed into the chimney from other combustion 
equipment. 


(b) Chimney Connectors. 


1. Connectors from a boiler to its chimney shall be of noncom- 
bustible material capable of withstanding the corrosion effects 
and temperatures of the flue gasee to be handled. They shall 
have sufficient strength to withstand the physical stresses likely 
to occur under the conditions of use and shall be securely 
supported. 

2. The connector shall be installed so as to avoid excessive 
turns or other construction features which create unnecessary 
resistance to flow of flue gases. 

3. The joint between the connector and the chimney shall be 
sealed to prevent gas leakage or air infiltration. 

4. A connector shall not extend into a chimney beyond the 
inner wall of the chimney flue. 

5. The connector shall be sized as recommended by the boiler 
or burner manufacturer. If the manufacturer's recommendations 
are not available, the connector shall be the size of the boiler 
flue collar, or if a draft hood is used, shall be the size of the 
outlet of the draft hood unless the connector is designed and 
installed in accordance with approved engineering methods. 

6. On multiple installations, separate connectors should be run 
to the chimney. When this is not practical, each connector shall 
be Y-connected to a common breeching, the cross-sectional area 
of which shall be not less than the combined areas of the indi- 
vidual connectors. 


(c) Draft Control. 


1. Boilers requiring controlled chimney draft shall be provided 
with equipment capable of automatically regulating the draft to 
that recommended by the boiler manufacturer. Such control may 
be of the barometric type which regulates the draft in the boiler 
breeching or the mechanically operated damper type which con- 
trols the pressure in the boiler firebox or the draft hood type 
which is nonadjustable. 

2. A double-acting barometric draft regulator, if used, shall be 
equipped with a device which will automatically shut off the fuel 
to the burner in the event flue gas spillage exceeds 60 seconds. 
3. Mechanically operated dampers shall be designed to maintain 
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a safe damper opening at all times and be arranged to prevent 
firing of the burner unless the damper is in the proper position. 
4. When a draft control device is used, it shall be installed 
without alteration in accordance with the manufacturer's instruc- 
tions. In no case shall a barometric draft control device be 
installed in a false ceiling, in a different room’or in any place or 
manner that will permit a difference in pressure between a draft 
relief opening and the combustion air supply. A draft control 
device shall be installed in the position for which it was de- 
signed with reference to the horizontal and vertical planes and 
shall be located so that a relief opening is not obstructed. 
When induced or forced draft devices are used, provision shall 
be made to prevent flow of gas to the burners upon failure of 
these devices. 

5. Adjustable manual dampers should be removed except when a 
damper must be used to control excess chimney draft. Positive 
means shall then be provided to lock the damper in the proper 
position by welding or riveting. As an alternate, a portion of 
the damper can be removed to prevent full closure. 

6. Full closing outlet isolation dampers shall be interlocked so 
that the boiler firing system cannot be operated unless its isola- 
tion damper is in the proper open position. 

7. Adjustable (modulating) dampers, shall be arranged to main- 
tain a safe fuel-air ratio over the full operating range. Linkage 
shall be arranged to resist accidental damage and disengagement. 
Any counter-balancing arms or weights attached to the damper 
shall be located or shielded as to prevent personal injury or 
damage to equipment in case of breakage. 

8. When a draft hood is used, it shall be installed without 
alteration in accordance with the manufacturer's instructions. In 
no case shall a draft hood be installed in a false ceiling, in a 
different room, or in a manner that will permit a difference in 
pressure between the draft hood relief opening and the combus- 
tion air supply. See 248 CMR 5.00 of Fuel Gas Code for types 
and suggested general dimensions of draft hoods. 


7.02: Installation of Burners and Controls 


(1) Main Burners. 


(2) 
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(a) Each burner assembly and its component parts shall be in- 
stalled according to the manufacturer's instructions and shall be 
properly and firmly secured in place to maintain correct alignment 
in normal use. 

(b) The burner assembly shall be installed so that sufficient 
accessibility is afforded for cleaning, inspection, repair, and re- 
placement of all burners, controls and safety devices. 

(c) Burner assembly parts, when adjustable, shall be provided 
with suitable locking devices to prevent accidental shifting. 

(d) Provision shall be made to permit ready observation of each 
pilot and main burner flame during adjustment and under operating 
conditions. 

(e) A burner assembly, when adjusted according to the manufac- 
turer's instructions, shall maintain satisfactory operating charac- 
teristics as specified in 248 CMR 7.03(5) at all firing rates called 
for by input and air-gas ratio controls applied to the installation. 


Control Application. 
(a) Each control shall be supported in such a manner that it and 
its sensing element will remain in proper position. It shall be pos- 


sible to determine by observation or test that each control is in its 
proper location and capable of functioning as intended. 

(b) Nothing shall be provided for the purpose of permitting any 
safety control to be rendered ineffective or allowing firing of the 
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burner assembly without the protection of all of the specified safety 
controls except as permitted by 248 CMR 7.02(2)(c). 

(c) A low-water cutoff may be bypassed for blow-down purposes 
only. Such a bypass shall be of a type which must be manually 
held in the bypass position and which is self-restoring when re- 
leased. 

(d) A burner assembly not equipped to provide safe automatic 
restarting shall be arranged to require manual restart after any 
control functions to cause the fuel supply to be shut off and the 
following restoration of an interrupted power supply. 

(e) The safety-control circuit shall be two-wire, one side ground- 
ed, having a nominal voltage of 150 volts or less. The circuit shall 
be connected to a branch circuit that can be protected against 
overcurrent at not more than the value appropriate for the rating 
of the electrical components included in the circuit. 

(f) A safety control or protective device switch shall interrupt the 
ungrounded conductor(s). — 

(g) Safety controls shall not depend on electricity to attain the off 
position. 


(3) Control of Combustion Air. 


(a) An air shutter shall be capable of being readily adjusted to 
any desired setting and securely locked to prevent accidental 
change in setting. 

(b) The air inlet(s) shall supply an adequate amount of air for 
combustion under the specified draft conditions and at the maximum 
firing rate of the burner assembly as installed. All air required 
for combustion shall be introduced in a manner so as to provide 
thorough mixing of the gas and air. If a burner is intended for 
installation with an air or wind box(es), it shall be supplied by the 
burner manufacturer or be built in accordance with the burner 
manufacturer's instructions. 

(c) Linkage for controlling air and gas input rates shall be de- 
signed to reliably maintain the correct gas-air ratio and to resist 
accidental damage and disengagement. 

(d) Boilers having forced or induced draft fans or both, shall be 
provided with means to automatically continue safe combustion or to 
shut off the gas supply upon failure of the equipment supplying the 
air. 

(e) If air under pressure is mixed with the gas supply in a mixer, 
effective means shall be provided to prevent air from passing back 
into the gas line, or gas into the air supply. The gas and air 
supply shall be controlled to- prevent gas from entering burners 
until the air supply is available and, in the event of air failure, to 
shut off the gas supply. 


Primary Safety Control (Flame Safeguard). 
(a) Each burner assembly shall be provided with a non-recycling 


primary safety control that will de-energize the main gas safety 
shutoff valve(s) upon loss of flame at point of supervision. 
(b) Safety control timings shall not exceed the values given in 
Table 1 in 248 CMR 7.02. 
(c) Gas to pilots shall be automatically shut off if the pilot is not 
proved, and safety shutdown established. 
(d) Pilot supervision by the primary safety control shall be only at 
the point where the pilot flame will effectively ignite the gas at the 
main burner or burner group with the pilot burning at any flame 
that will actuate the safety control. 
(e) Supervision of the main burner flame only shall begin at the 
end of the main burner flame-establishing period for: 
1. Power burners having a firing rate per combustion chamber 
of 2,500,000 Btu per hour and over, 
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TABLE 1. 
Maximum Safety Control Timings 
Maximum Firing Rate Per Combustion Chamber 
in Million Btu Per Hour 
2.5 or less over 2.5 to 12.5 over 12.5 
Pilot flame-establishing 
period 15 sec. 10 sec. 10 sec. 


Main burner flame- 
establishing period 


(if required) 15 sec.* 10 sec.* 10 sec.* 
Flame failure response 

time 4 sec. 4 sec. 4 sec. 
Valve closing time 5 sec. Inseut 1 sec. 


*Main burner flame-establishing period may be 30 seconds for burner other than pow- 
er burners equipped with a safety shutoff valve having a full opening time of not 
less than 25 seconds. 


2. all types of burners with modulating or high-low firing rate 
per combustion chamber of 2,500,000 Btu per hour and over, 
3. all types of burners with an interrupted pilot(s), and 
4. atmospheric type burners having a firing rate per combus- 
tion chamber of 5,000,000 Btu per hour and over. 
If the main burner flame is not proved, safety shutdown shall be 
established. 
(f) A burner assembly shai! be equipped so that no gas can flow 
to the main burner or burner group operating as a unit unless the 
pilot is proved. 
(g) If two or more burner assemblies are installed in a single 
boiler, the primary satety control of each burner assembly shall 
operate independently of the other, or equivalent safety features 
shall be provided so that in no case can any one burner operate 
unsafely. 


(5) Limit Controls. 
(a) A limit control shall be provided to prevent excessive steam 
pressure in a steam boiler or excessive pressure or temperature in 
a hot water boiler. Also, each steam and hot water boiler shall be 
equipped with a control which will prevent firing of the boiler in 
the event of insufficient water in the boiler. The limit control shall 
be in addition to operating controls. Manual restart shall be re- 
quired after a pressure or temperature limit control functions. 
(b) A limit control which functions by opening a switch shall 
directly open the electrical circuit to the safety shutoff valve(s). 


(6) Combustion (Input) Control Systems. 
(a) The combustion (input) control system shall maintain predeter- 
mined air-fuel mixtures within the limits required by the burner for 
stable combustion throughout the entire operating range of the 
burner and during changes in the firing rate. 


(b) To accomplish changes in the firing rate, the fuel and air 
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supplies shall be maintained at a predetermined optimum air-fuel 
ratio, either manually or automatically. 

(c) Burners having a firing rate per combustion chamber of 
1,000,000 Btu per hour and over shall be equipped with a proven 
low-fire start. 

(d) Burners having a firing rate per combustion chamber of 
2,500,000 Btu per hour and over shall be provided with combustion 
control. 


(7) Pilots. 
(a) Main burners shall be equipped with a supervised pilot ade- 
quate to provide safe main burner ignition under all conditions of 
operation. Multiple burner heads operated as a single burner unit 
shall use a sufficient number of supervised pilots to accomplish safe 
ignition. 
(b) A pilot burner not automatically lighted shall be located so 
that it can be safely lighted manually. 
(c) The gas supply pressure to the pilot or group of pilots shall 
be regulated. The regulator(s) shall be listed; and vented in 
accordance with 248 CMR /7.02(11)(c), unless constructed or 
equipped to limit the escape of gas from the vent opening in the 
event of diaphragm failure to not more than 1.0 cubic foot per 
hour. The pilot supply line shall be connected upstream of all main 
burner valves and the main gas pressure regulator. 
(d) Primary air openings and orifices shall be easily accessible for 
servicing. 
(e) An electric ignition system shall ignite only a pilot. 

- (f) If means for ignition is cut off at the termination of either the 
main burner flame-establishing period or the pilot flame-establishing 
period, the ignition shall remain off for the duration of that firing 
cycle and for the specified purge period. 

(g) A pilot burner, electric igniter, and pilot flame sensing device 
shall be supported in such a manner that their position relative to 
each other and to the main burner port(s) will remain fixed. 


(8) Gas Valve Pressure Ratings. Gas valves shall be capable of 
withstanding without damage a pressure of not less than 10 percent 
above the relieving pressure of the nearest upstream relief device. In 
case no relief device is provided, the gas valves shall be capable of 
withstanding without damage a pressure of not less than the maximum 
inlet pressure of the nearest upstream gas pressure regulator or the 
maximum setting of the over-pressure protection device. 


(9) Manually Operated Gas Shutoff Valves (See Figures 1 and 2 in 248 
CMR 7.02). 


(a) A manually operated main burner shutoff valve shall be in- 
stalled in the line supplying all main burners of each boiler and 
upstream of all other main burner control valves. 

(b) A manually operated main pilot shutoff valve shall be located 
in the gas supply line to the pilot burner. 

(c) Manually operated main shutoff and pilot shutoff valves in 
sizes larger than 2 inches or for pressures greater than % psig 
shall be of the lubricated plug or ball type with stops. Manually 
operated valves shall have the handle securely attached parallel to 
the gas flow in the open position, shall be réadily accessible, and 
shall clearly indicate the "on" and "off" positions. 

(d) A manually operated main burner test valve (checking gas 
cock) shall be provided downstream from the safety shutoff valve 
for each main burner. On manually lighted burners, the valves 
shall be interlocked with the safety control circuit and arranged so 
that the main burner safety shutoff valves must be opened against 
their associated closed test valves. 

(e) In multiple burner installations a manual valve shall be provid- 
ed for each main and each pilot burner except those utilizing a 
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single zero governor inspirator mixer for several burners in which 
case this valve shall be located at a point immediately upstream of 
the zero governor. 

(f) Provisions shall be made so that the gas supply to the boil- 
er(s) may be shut off from a location outside the boiler room. 


(10) Control and Safety Shutoff Valves (See Figure 3 in 248 CMR 7.02). 
(a) An automatic boiler input control valve may be in combination 
with a safety shutoff valve. 

(b) A bypass to provide for minimum flame may be installed around 
a valve to control boiler input only. A bypass shall not be in- 
stalled around a safety shutoff valve or a combustion input control 
and safety shutoff valve. 

(c) Each main burner supply line and each pilot supply line shall 
be equipped with a safety shutoff valve(s) which will close inde- 
pendent of external force. The safety shutoff valve(s) shall close 
with sufficient force to provide tight shutoff under normal operating 
conditions and when closed by the safety control system or by an 
emergency device. If the maximum firing rate per combustion 
chamber exceeds 1,000,000 Btu per hour, the main burner supply 
line shall be equipped with two safety shutoff valves in series. 
The Gas Regulatory Board may prescribe two safety shutoff valves 
in series, for combustion chambers with inputs less than 1,000,000 
Btu per hour, in buildings of public assembly. 

(d) Safety shutoff valves shall be suitable for the application and 
shall have a shutoff time not to exceed that specified in Table 1 in 
248 CMR 7.02. They shall be constructed so that they cannot be 
restrained or blocked in the open position. Such valves shall close 
upon. being de-energized regardless of the positions of damper- 
operating levers or reset handles. 

(e) An electrically operated safety shutoff valve shall not depend 
on electricity to shut off the gas supply. 

(f) A pressure-operated safety shutoff valve shall close upon 
failure of its operating pressure. 

(g) Permanent and ready means for making easy, accurate, peri- 
odic tightness tests of the main burner gas safety shutoff valves 
shall be provided in the piping. 


(11) Main Gas Pressure Regulators and Gas Pressure Interlocks. 
(a) Eac urner assembly shall be equipped with a listed main gas 
pressure regulator that will regulate within plus or minus 10 per- 
cent of the operating pressure at all firing rates. (See Figure 3 in 
248 CMR 7.02 for location). 
(b) Spring or weight-loaded regulators shall have springs covered 
by a suitable housing. Under no circumstances shall a weight and 
lever type of regulator be used. 
(c) Except where zero governors are used in. connection with 
air-gas mixers, all main gas pressure regulators shall be inde- 
pendently vented to a safe outdoor location. Vent lines from regu- 
lators shall not be connected into a common line with the bleed line 
from gas operated diaphragm valves or from pressure relief valves. 
Vent lines shall be of steel or wrought iron pipe, 3/4" IPS minimum 
with a maximum length of 40 feet. If a longer vent line is re- 
quired, the pipe size shall be prescribed by the serving gas sup- 
plier or the gas inspector. Adequate means shall be employed to 
prevent water from entering the vent pipe, and also to prevent 
stoppage of it by insects or foreign matter. 
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FIGURE 1. Manual Valving Arrangement for a Single Burner — Single Boiler 
Installation 


SINGLE BOILER 


SINGLE BURNER 


MANUAL MAIN BURNER TEST VALVE 
ZASJCMRE/ C02 (9) (2) 


MANUAL MAIN BURNER SHUTOFF VALVE 
248 CMR 7.02 (9) (a) 


MANUAL MAIN PILOT SHUTOFF VALVE 
233 CMR 7.02 (9) (6) 


camenred >< pomemomnns —_— —— ADDITIONAL _BOILERS — 


MANUAL SHUTOFF VALVE 
248 CMR 7.02 (9) (f) 
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FIGURE 2. Manual Valving Arrangement for a Multiple Burner — Single Boiler 
Installation 


SINGLE BOILER 


MULTIPLE BURNER 


MANUAL PILOT VALVE 


248 CMR 7.02 (9) (e) 
MANUAL MAIN BURNER 


TEST VALVE 
248 CMR 7.02 (9) (d) and 
248 CMR 7.02 (9) (e) 


MANUAL MAiN BURNER SHUTOFF 
VALVE 


CMR 7.02 (9) (a) 


MANUAL MAIN PILOT SHUTOFF VALVz 
248 CMR 7.02 (9) (b) 


ADDITIONAL BOILERS 
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Gas Manifold System 


FIGURE 3. 


: , "IX9} 94) Ul Past] SyugWaIINbSI dYyIdads ay) 
O} Jajas “Waysks pjojtuew siyy Jo UONPoIpow OJ MO|e ABW Jaquie'yd UONsNquod Jad aje1 BuUlIY WNWIXeUs ay) 2dUIg :31I0N 


eit tO Rad A AAOLNHG ALBawS 


mI OF Bis¥S) ToOmtn Da tic) SOAVINSSY Browssud BAIYA AACANKG BY 
BAYWA SYD ANVSABBLING - °<— BVH NIVW AVARITY4 BIW 


CE = ty [esa a. 
DMidavy G3 iE ED | \ @NIiddv) 


avnsenay wv, y, be a al ded Bg 


Mivw) ts 
©, BIONYSANg 


H2ILIMG 
es as \ BOUNSBAUY SYD MO7 UI9D sd0LNHG 
a Ot ted 
-AYANaSOWAY BaIsinO— 
wanang | _, Ol BuNnaar 
HOLIMG ABNSSs3B%qG 
eva HOIH 
| OVANIT BBANC} Biy OL 
BOLOW ONIIWwINEOW 
BO NOMAIS0Yy4 Z 
mest — ———————— 
BAIWA 4201L0HE g vi 
ALaAvG 10714 MOLVINSCRY BUNSSBBq 


SY 190d 


WALSAS GTOAINVW SVD ‘€ 3uNDIS 


11 .- ‘379 


Vol. 


9/30/80 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


7.02: continued 


(d) If the maximum firing rate per combustion chamber exceeds 
1,000,000 Btu per hour, gas pressure supervision shall be provided 
by listed pressure switches interlocked to accomplish a non-recyc- 
ling safety shutdown in the event of either high or low gas pres- 
sure. Pressure setting shall be adjusted by the installer in accord- 
ance with the burner or boiler manufacturers' instructions. Pres- 
sure switches that require venting to the outside atmosphere shall 
be vented in accordance with 248 CMR 7.02(11)(c). 

(e) Accessible one-fourth inch IPS plugged pressure tappings or 
connections shall be provided; one located upstream of the main gas 
pressure regulator and another located near the burner head to 
permit accurate measurement of gas pressure. (See Figure 3 in 248 
CMR 7.02). 


(12) Electrical Equipment. Electrical installations shall conform to the 
National Electrical Code, ANSI C1-1971. 


(13) Operating Sequencing. (Also see 248 CMR 7.03, Initial Start-Up 
and Final Adjustments). 


Each installation shall be equipped to provide for sequencing in 
accordance with the following and in the order listed. 
(a) Natural and mechanical draft systems with continuously burn- 
ing pilot(s) capable of igniting any gas flowing from the main 
burner shall, upon demand for heat: 
1. Prove all interlocks. 
2. Prove combustion air flow for mechanical draft systems. 
3. Prove in light-off position, if either an automatically opera- 
ted damper, an automatically operated air shutter, or, both, are 
employed. 
4. Prove combustion (input) control, if employed, in light-off 
position. . 
5. Prove pilot(s). 
6. Admit fuel to main burner. 
7. Prove main flame, if required, in accordance with 248 CMR 
7.02(4)(e). 
8. Release combustion (input) control. 
9. Upon flame failure at point of supervision, shut off fuel by 
primary safety control. 
10. Shut off fuel to main burner on release from demand. 
(b) Natural draft systems with intermittent pilot or interrupted 
pilot shall, upon demand for heat: 
1. Prove all interlocks. 
2. Prove open for at least 90 seconds if either an automatically 
operated damper, an automatically operated air shutter, or both, 
are employed. 
3. Prove in the light-off position if either an automatically 
operated damper, and automatically operated air shutter, or 
both, are employed. 
4. Prove combustion (input) control, if employed, in light-off 
position. 
5. Prove pilot(s). 
6. Admit fuel to main burner. 
7. Prove main flame, if required, in accordance with 248 CMR 
7.02(4)(e). 
8. Release combustion (input) control. 
9. Upon flame failure at point of supervision, shut off fuel by 
primary safety control. 
10. Shut off fuel on release from demand. 
11. If an automatically operated damper is employed, return to 
stand-by position. 
(c) Mechanical draft systems with intermittent pilot or interrupted 
pilot shall, on demand: 
1. Prove all interlocks. 
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2. If an automatically operated damper is employed, prove in 
open position. 

3. Start fan(s) and prove air flow. Provide at least a four-air- 
change purge of the combustion chamber and boiler passes. 
The four air changes must be accomplished in not more than 90 
seconds with burners having maximum firing rate per combustion 
chamber of not more than 2,500,000 Btu per hour. With burners 
having maximum firing rates per combustion chamber in excess of 
2,500,000 Btu per hour, the four air changes shall be accom- 
plished without time limitation by an air flow rate not less than 
60 percent of the air flow provided for the maximum firing rate. 
4. Prove combustion (input) control and automatically operated 
damper, if employed, in light-off position. 

5. Prove pilot(s). 

6. Admit fuel to main burner. 

7. Prove main flame, if required, in accordance with 248 CMR 
‘7.02(4)(e). 

8. Release combustion (input) control. 

9. Upon flame failure at point of supervision, shut off fuel by 
primary safety control. 

10. Shut off fuel on release from demand. 

11. If an automatically operated damper is employed, return to 
stand-by position. 


7.03: Initial Start-Up and Final Adjustments 


9/30/80 


(1) Authorized Representative. An authorized representative of the 
boiler or burner manufacturer shall peftform the initial start-up, final 
adjusting and testing of the burner and controls in the presence of 
the gas inspector and gas company representative. 


(2) Purging Boiler. The furnace, passes, and connected flue piping 
shall be thoroughly purged before lighting of pilots or burners. This 
shall be done by creating air flow through the setting by fully opening 
flue dampers and air shutters and by operation of induced and forced 
draft fans, if present. 


(3) Control Operating Tests. 
(a) All controls shall be thoroughly checked for proper operation 


and sequencing before the burner is put into operation. Manufac- 
turer's instructions shall be followed. 

(b) All safety shutoff gas valves shall be tested for gastightness 
while in the closed position before being placed in service. During 
this test, gas shall be shut off to all burners downstream from the 
safety shutoff gas valve. 


(4) Pilot Operation Tests. 
(a) After the gas piping has been thoroughly cleared of air and 


any foreign materials, the pilot burner shall be lighted and adjusted 
with the main burner manual and automatic valves in the closed 
position. Adjustment to the pilot shall be made in accordance with 
manufacturer's instructions. 

(b) Pilots shall not deposit carbon when adjusted according to the 
manufacturer's instructions. 

(c) When escapement or bleed pilots are used, the discharge shall 
be in a fixed position and shall be freely ignited by the continuous 
burning pilot or vented to a safe location. 


(5) Burner Operation Tests. 
(a) The main burner shall be put into operation and tested only 


after 248 CMR 7.03(2), 7.03(3) and 7.03(4) have been completed. 
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Manufacturer's instructions shall be followed for light-off and adjust- 
ment of the main burner. 
(b) Pilots shall reliably effect immediate ignition of the main burn- 
er even when the gas supply to the pilot(s) is reduced to a point 
where the pilot flame is just sufficient to actuate or energize the 
flame detection device. Follow the manufacturer's instructions in 
conducting this test. 
(c) Continuously burning pilot flames shall not become extin- 
guished: when the main burners are turned on or off in a normal 
manner, either manually or by automatic controls, when the air flow 
through the burner is rapidly changed from maximum to minimum or 
vice versa after the main burners are shut off following operation 
of boiler at its maximum capacity, nor during any normal operating 
conditions that will occur. 

The above tests shall be repeated three times. 
(d) The pilot burner shall reliably ignite the main burner under 
any normal condition of operation. 
(e) The arrangement of burners, valves, and pilots shall be such 
that when only the pilots supervised by the flame safeguard equip- 
ment are in operation, any burner or combination of burners shall 
be effectively ignited without delayed ignition or flash back. 
(f) Burner flames shall not flash back when fired at any rate 
within the installed operating range of the burner. 
(g) Burner flames shall not flash outside the boiler when the gas 
is turned on or off by the automatic control mechanism. 
(h) Proper air-gas ratio shall be maintained and combustion shall 
be complete over the full installed operating range of the burner. 


(6) Test for Venting. A check shall be made for proper venting with 
the burner operating at maximum installed input and with all building 
exhaust fans operating which are in communication with the boiler room 
and with all outside closeable boiler room openings shut. 


(7) Instructions to the Operator. 
(a) Complete written or printed instructions including wiring 
diagrams shall be supplied and made conveniently available or 
posted in a permanent form in a prominent place near the boiler. 
These instructions shall include complete start up as well as normal 
and emergency shutdown procedures. Start up shall be from the 
methods provided by the control system for that purpose. 
(b) To guard against malfunctioning all controls should periodically 
be tested on a scheduled basis. 
(c) Extended Shutdown. When a boiler is shut down for an ex- 
tended period it is recommended that in addition to closing all gas 
valves, as a further precaution, gas be prevented from leaking into 
the boiler by blocking off or disconnecting and capping or plugging 
the gas supply pipe. 


Definitions 


Air Shutter. An adjustable device for varying the size of the air inlet 
or inlets regulating primary or secondary air. 


Air Shutter, Automatically Operated. An air shutter operated by an 
automatic control. 


Approved. The word "approved" as used in this standard means 


acceptable to the administrative authority enforcing this standard. 
(See 248 CMR 7.01(1)(c)). 


Authority Having Jurisdiction. The organization, office or individual 
sept te for "approving" equipment, an installation, or a procedure. 
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Boiler, High-Pressure. A _ boiler furnishing steam at pressure in 
excess of 15 psi or hot water at temperatures in excess of 250°F or at 
pressures in excess of 160 psi. 


Boiler, Low-Pressure Hot Water and Low-Pressure Steam. A boiler fur- 
nishing hot water at pressures not exceeding 160 psi and at tempera- 


tures not more than 250°F or steam at pressures not more than 15 psi. 
Breeching. (See Chimney Connector. ) 


Burner. A device for the final conveyance of the gas, or a mixture of 

gas and air, to the combustion zone. 
(a) Injection (Bunsen) Type Burner. A burner’ employing’ the 
energy of a jet of gas to inject air for combustion into the burner 
and mix it with the gas. 
(b) Atmospheric Injection Type Burner. A burner in which the 
air at atmospheric pressure is injected into the burner by a jet of 
gas. 
(c) Luminous or Yellow Flame Burner. A burner in which secon- 
dary air only is depended on for combustion of the gas. 
(d) Power Burner. A burner in which either gas or air or both 
are supplied at pressures exceeding, for gas, the line pressure, 
and, for air, atmospheric pressure; this added pressure being 
applied at the burner. A burner for which air for combustion is 
supplied by a fan ahead of the appliance is commonly designated as 
a forced draft burner. 
(e) Premixing Burner. A power burner in which all or nearly all 
of the air for combustion is mixed with the gas as primary air. 
(f) Induced Draft Burner. A burner which depends on the draft 
induced by a fan beyond the appliance for its proper operation. 
(g) Pressure Burner. A burner which is supplied with an air-gas 
mixture under pressure (usually from 0.5 to 14.0 inches of water 
and occasionally higher). 


Burner Head. That portion of a burner beyond the outlet end of the 
mixer tube which contains the ports. 


Burner, Automatically Lighted. One where fuel to the main burner is 
normally turned on and ignited automatically. 
Burner, Manually Lighted. One where fuel to the main burner is 
turned on only 7 Baad and ignited under supervision. 
Chimney. A vertical shaft enclosing one or more flues for conveying 
flue gases to the outside atmosphere. 
(a) Factory-Built Chimney. A listed chimney. 
(b) Masonry Chimney. A chimney of solid masonry units, bricks, 
stones, listed masonry chimney units or reinforced concrete, lined 
with suitable flue liners. 
(c) Metal Chimney. A field-constructed chimney of metal. 


Chimney Connector. The pipe which connects a fuel-burning appliance 
to a Sra: 


Combustion. Combustion, as used herein, refers to the rapid oxida- 
tion of fuel gases accompanied by the production of heat or heat and 
light. 


Combustion Control. A control which automatically regulates the firing 

rate at predetermined air-fuel ratios in accordance with load demand. 
(a) High-Low Firing. The action of a combustion control which 
positions the air and fuel supply for low-fire and for high-fire in 
accordance with load demand. 
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(b) Modulating. The action of a combustion control which gradual- 
ly varies the air and fuel supplies within limits in accordance with 
load demand. 


Combustion (Input) Control Valve. An automatic gas-control valve for 
regulating boiler input. 


Combustion Products. Constituents resulting from the combustion of a 
fuel gas with the oxygen of the air, including the inerts, but exclud- 
ing excess air. 


Condensate. The liquid which separates from a gas (including flue 
gases) due to a reduction in temperature. 


Controls. Devices designed to regulate the gas, air, water or elec- 
trical supply to a boiler. These may be manual, semi-automatic or 
automatic. 


Control, Limit. An automatic control responsive to changes in liquid 
level; in fuel, steam or air pressure; in air, gas or liquid flow; or in 
temperature; for limiting the operation of the controlled equipment. 


Control, Primary Safety. A control responsive directly to flame 
properties; sensing the presence of flame and causing fuel to be shut 
off in the event of ignition or flame failure requiring manual reset. 


Control, Safety. Automatic controls and interlocks (including relays, 
switches, and other auxiliary equipment used in conjunction therewith 


to form a safety control system which are intended to prevent unsafe 
operation of the controlled equipment. 


Damper. A valve or plate for controlling draft or flow of the flue 
gases. A damper is generally considered as being located on the 
downstream side of the combustion chamber usually in a flue passage 
of the appliance or in the chimney or vent connector. 


Damper, Automatically Operated. A damper operated by an automatic 
control. 


Damper, Manually Operated. An adjustable damper manually set and 
locked in the desired position. 


Draft Regulator, Barometric. A device which functions to maintain a 
desired draft in the appliance by automatically reducing the chimney 
draft to the desired value. 

Flame Safeguard. (See Control, Primary Safety.) 


Flue Gases. Products of combustion and excess air. 


Interlock. A device to prove the physical state of a required condi- 
tion, and to furnish that proof to the primary safety control circuit. 


Labeled. Equipment or materials to which has been attached a label of 
a nationally recognized testing laboratory that maintains periodic in- 
spection of production of labeled equipment or materials and by whose 
labeling is indicated compliance with nationally recognized standards or 
has been tested and found safe for use in a specified manner. 


Listed. Equipment or materials included in a list published by a 
nationally recognized testing laboratory that maintains periodic in- 
spections of production of listed equipment or materials and whose 
listing states either that the equipment or material meets nationally 
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recognized standards or has been tested and found safe for use in a 
specified manner. 


Low-Fire Start, Proven. The firing of a burner with fuel and combus- 


tion air controls interlocked in a low-fire position to provide safe 
operating conditions during light off. 


Lubricated Plug-Type Valve. A valve of the plug-and-barrel type 
designed for maintaining a lubricant between the bearing surfaces. 
Main Burner Flame-Establishing Period. The length of time the main 
burner fuel safety shutoff valves are permitted to be open before the 
flame sensing device is required to supervise the main burner flame. 
Optimum Air-Fuel Ratio. A ratio of air to fuel going to the furnace 
hich will provide complete combustion of the fuel with sufficient range 
of excess air to maintain a stable flame envelope. 


Pilot. A flame which is utilized to ignite the gas at the main burner 
or burners. 


Pilot, Continuous. A pilot that burns without turndown throughout 
the entire time the burner is in service, whether the main burner is 
firing or not. 


Pilot, Expanding. A continuously burning pilot that is automatically 
expanded so as to reliably ignite the main burner. This pilot may be 
turned down at the end of the main burner flame-establishing period. 


Pilot Flame-Establishing Period. The length of time fuel is permitted 
to be delivered to a proved pilot before the flame sensing device is 
required to detect pilot flame. 

Pilot, Intermittent. A pilot which is automatically lighted each time 
there is a call for heat. It burns during the entire period that the 
main burner is firing. 

Pilot, Interrupted. A pilot which is automatically lighted each time 
there is a call for heat. The pilot fuel is cut off automatically at the 
end of the main burner flame-establishing period. 

Pilot, Proved. A pilot flame supervised by a primary safety control. 
Purge. To introduce air into the combustion chamber and _ boiler 
passes in such volume and manner as to completely replace the air or 
gas-air mixture contained therein. 


Regulator, Gas Pressure. An automatic gas pressure reducing device 
for the purpose of maintaining a uniform gas supply pressure. 


Safety Shutdown. The action of shutting off all fuel and ignition 


energy to the appliance by means of a safety control or controls such 
that restart cannot be accomplished without manual reset. 


Safety Shutoff Valve. A gas-control valve that is automatically closed 
by thé safety control system or by an emergency device. The valve 
may be of the automatically or manually opened type. 

Throttling. (See "Modulating" under Combustion Control). 


Trial-For-Ignition Period. (See Main Burner Flame-Establishing Period. ) 
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Zero Governor. A regulating device which is normally adjusted to 
deliver gas at atmospheric pressure within its flow rating. 


REGULATORY AUTHORITY 
248 CME 7.003 oM...Gr Levit. 14¢,- 6.050. 
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8.01 General 
8.02 General Safety Precautions 


AND GAS EQUIPMENT ON INDUSTRIAL PREMISES AND CERTAIN 
OTHER PREMISES 


8.03 Gas Piping Installation 
8.04 Installation of Gas Piping Systems 
Systems Containing Gas-Air Mixtures 
8.05 Installation of Consumer-Owned Gas Meters and Regulators 
8.06 Installation of Gas Equipment 
8.07 Initial Operation of Gas Equipment 
8.08 Maintenance of Gas Equipment 
8.09 Definitions 
8.10 Appendix 1: Coordination of Gas Equipment Design, Construction and 
Maintenance 
8.11 Appendix 2: Safety Precautions 
8.12 Appendix 3: Special Meter Piping 
8.13 Appendix 4: Tables for Pipe Sizing 
8.14 Appendix 5: List of Standards, Codes, Specifications, and Regulations 
8.01: General 
(1) Scope. 


y Th 


(a) This chapter of the code applies to: 


1. The installation of fuel gas piping systems for industrial 
installations at any gas pressure and of all other fuel gas piping 
systems operating at pressures greater than *% psig from the 
outlet of the gas supplier's meter set assembly, or the outlet of 
the service regulator if a meter is not provided, to the inlet 
connections of gas utilizing equipment. 

2. The installation of piping systems containing gas-air mixtures 
within the flammable range for use at pressures of 10 psig or 
less. 

3. The installation and maintenance of fuel gas utilizing equip- 
ment. 


(b) This chapter of the code does not apply to: 


1. Gas piping and appliance installations covered by 248 CMR 
5.00, Massachusetts Fuel Gas Code for the installation of Gas 
Appliances and Gas Piping. 

2. Portable LP-Gas equipment of all types which are not connec- 
ted to a fixed fuel piping system, such as plumbers' torches, 
salamanders, portable engines, self-propelled vehicles and as- 
phalt kettles. 

3. Undiluted LP-Gas installations or portions of such installa- 
tions covered by 248 CMR 6.00 "Standard for the Storage and 
Handling of Liquefied Petroleum Gases", except that 248 CMR 
8.02, 8.03, 8.05 and 8.07, shall apply to such installations. 
4. Installation of farm equipment such as brooders, dehydra- 
tors, dryers and irrigation equipment. (Reference may be made 
to Chapter 5 of NFPA No. 61B-1970, Prevention of Fire and Dust 
Explosions in Grain Elevators and Bulk Grain Handling 
Facilities. )* 

5. Raw material (feed stock) applications except for piping to 
special atmosphere generators. 

6. Oxygen-fuel gas cutting and welding systems. (Reference 
may be made to NFPA No. 51-1969, Oxygen-Fuel Gas Systems for 
Welding and Cutting. )* 

7. Industrial gas applications using such gases as acetylene and 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 
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acetylenic compounds, hydrogen, ammonia carbon monoxide, 
oxygen and nitrogen. 
8. Piping systems containing gas-air mixtures within the 
flammable range operating at pressures greater than 10 psig. 
9. Petroleum refineries, pipeline compressor or pumping sta- 
tions, and natural gas processing plants. 
10. Large integrated chemical plants or portions of such plants 
where flammable or combustible liquids or gases are produced by 
chemical reactions or used in chemical reactions. 
11. L.P. Gas installations at utility gas plants. (Reference may 
be made to Massachusetts Distribution Code 11725F and NFPA 
No. 59-1968, Storage and Handling of Liquefied Petroleum Gases 
at Utility Plants. )* 
12. LNG installations (Reference may be made to Massachusetts 
Distribution Code 11725F, Production, Storage and Handling of 
Liquefied Natural Gas (LNG). )* 
13. Gas transmission and distribution piping systems covered by 
the Massachusetts Distribution Code 11725F. 
(c) In applying this code, reference shall also be made to the 
manufacturer's instructions, gas supplier regulations, and _ local 
building, plumbing, heating or other codes in effect in the area in 
which the installation is made. 


Acceptable Gas Equipment and Accessories. 

(a) Gas appliances, accessories and equipment shall be "Ap- 
proved". "Approved" shall mean "acceptable to the Board of State 
Examiners of Plumbers and Gas Fitters." 

(b) Acceptance of gas equipment and accessories shall be on the 
basis of a sound engineering evaluation. Consideration shall be 
given to the use of listed equipment and accessories. However, 
much of the equipment covered by this code is not listed. In such 
cases, the equipment shall be safe and suitable for the proposed 
service and be recommended for the service by the manufacturer. 
All oven and process furnace installations shall be subject to the 
requirements of NFPA 86A and NFPA 86B. 

In determining the acceptability of other installations or proce- 
dures equipment or materials, the authority having jurisdiction may 
also base acceptance on compliance with NFPA, ANSI, or other ap- 
propriate standards. In the absence of such standards, said autho- 
rity may require evidence of proper installation, procedure or use. 
The authority having jurisdiction may also refer to the listings or 
labeling practices of nationally recognized testing laboratories ,** 
i.e., laboratories qualified and equipped to conduct the necessary 
tests, in a position to determine compliance with appropriate stan- 
dards for the current production of listed items, and the satisfactory 
performance of such equipment or materials in actual usage; or the 
recommendations of a nationally recognized engineering agency spe- 
cializing in the field of safety to life and property.*** 

Note: The National Fire Protection Association and the American 
National Standards Institute, Inc. do not approve, inspect or certi- 
fy any installations, procedures, equipment or materials nor do they 
approve or evaluate testing laboratories. 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 


** Among the laboratories nationally recognized by the authorities having juris- 
diction in the United States are the Underwriters' Laboratories, Inc., The 
Factory Mutual Engineering Division, the American Gas Association Labora- 


tories. 


*** Among the engineering agencies specializing in the field of safety to life and 
property nationally recognized by the authorities having jurisdiction are the 
Factory Insurance Association and the Factory Mutual Engineering Division. 
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(3) Assignment and Coordination of Gas Equipment Design, Construc- 
tion and Maintenance. Because industrial gas applications are so 
varied in nature, many agencies are jointly involved with their safe 
and satisfactory use. See 248 CMR 8.10 (Appendix A) for suggested 
guidelines and check list, and 248 CMR 8.14 (Appendix E) for other 
standards. 


8.02: General Safety Precautions 


9/30/80 


Note: For safety precautions on gas suppliers' facilities see 248 
CMR 8.11 (Appendix B). 


(1) Checking for Gas Leaks. Matches, candles, and other’ open 
flames, shall not be used to check for gas leakage. Checks for leaks 
shall be made with approved gas leak detectors or by brushing a soap 


and water solution or its equivalent on fittings and other suspected 
locations (see 248 CMR 8.04(25)). 


(2) Smoking or Open Flames. Smoking, open flames, lanterns, weld- 
ing or other sources of ignition shall not be permitted when working 
on piping which contains or has contained gas until proper safety 
precautions have been taken. 


(3) Work Interruptions. When interruptions in work occur while 
repairs or alterations are being made to an existing piping system, the 
system shall be left in safe condition (see 248 CMR 8.04(14)). 


(4) Interrupted Service. 
(a) Except in the case of an emergency, all points of consumption 
which may be affected shall be notified before the supply of gas is 


shut off. 

(b) Except in the case of an emergency, the main valve at the 
point of delivery shall not be closed until all burner and pilot 
valves supplied with gas are turned off. A test shall be made to 
ascertain that there is no gas passing the point of delivery. This 
may be done by observing the test hand on a meter or by using a 
manometer or equivalent device. Where there is more than one 
meter, precautions shall be taken to assure that the proper meter is 
turned off. When turning the gas back on, the provisions of 248 
CMR 8.04(23) shall apply. 


(5) Handling of Drip Liquids. Liquid which is removed from a drip 
in existing gas piping shall be -handled cautiously to avoid spillage or 
ignition and shall be disposed of promptly in a safe manner. For 
disposal recommendations call the gas supplier. 


(6) Modifications to Existing Gas Piping Systems. Modifications to ex- 
isting gas piping systems should normally be made with the gas shut 


off. Consideration should be given to conditions under which the 
work is to be performed, length of pipe being vented, pressure in- 
volved, etc. Hot taps, however, may be used if they are installed by 
trained and experienced crews. For further precautions see Massa- 
chusetts Distribution Code 11725F or 841.28 of American National 
Standard Gas Transmission and Distribution Piping Systems, 
B31.8-1968, and Supplement, B31.8b-1969.* 


(7) Precautions Against Accidental Ignition During Alterations in the 
Piping System. Provisions for electrical continuity shall be made 
before ee tnns are made in the piping system. Whenever the acci- 
dental ignition in the open air of a gas-air mixture might be likely to 
cause personal injury or property damage, precautions shall be taken 
as, for example: 

(a) Prohibit smoking and open flames in the area. 
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(b) Install a metallic bond around the location of cuts in gas pipes 
to be made by other means than cutting torches. 

(c) Take precautions to prevent static electricity sparks. 

(d) Provide a fire extinguisher of appropriate size and type in 
accordance with American National Standard for the Installation of 
Portable Fire Extinguishers, Z112.1-1969 (NFPA No. 10-1970).* 


8.03: Gas Piping Installation 
(1) General. 


(2) 


(a) A written permit in a form prescribed by the local gas inspector 
shall be obtained by licensed persons before starting gas fitting 
work as defined in Chapter 142 of the General Laws. 

(b) On Gas systems designed with an output of over 5,000,000 
(five million) BTU'S per hour a plan of the proposed piping system 
and equipment shall be submitted for approval to the Board of State 
Examiners of Plumbers and Gas Fitters. The Plan shall contain a 
written statement from the local gas supplier that such fuel demand 
is available. The system shall be designed by a Registered Pro- 
fessional Engineer or other competent designer approved by the 
Board of Number 21. 

(c) Before any final plans or specifications are completed, the 
serving gas supplier or the authority having jurisdiction should be 
consulted. 

(d) When an additional appliance is to be served through any 
present gas piping, capacity of the existing piping shall be checked 
for adequacy, and replaced with larger piping if necessary. 


Capacity. 
(a) Proper Size. Piping shall be of such a size and so installed as 


to provide a supply of gas sufficient to meet the requirements of 
demand and pressure at the point of use. 

(b) Maximum Gas Consumption. The volume of gas to be provided 
(in cubic feet per hour) shall be determined directly from the 
manufacturer's input ratings of the equipment served. When input 
rating is not indicated, the gas supplier, equipment manufacturer, 
or a qualified agency shall be contacted for estimating the volume of 
gas to be supplied. 

Note 1: To obtain the cubic feet per hour of gas required, 
divide the Btu per hour rating by the average Btu per cubic foot 
heating value of the gas supplied. The average heating value of 
the gas may be obtained from the local gas supplier. 

Note 2: Preferable practice is to use the total connected hourly 
load as the basis for pipe sizing since all equipment may be operat- 
ing at full capacity simultaneously. If, however, a diversity of 
load can be established, smaller sized piping may be used with the 
approval of the Board of State Examiners of Plumbers and Gas 
Fitters. 

(c) Allowable Pressure Loss. 

1. The design pressure loss in any piping system from the 
point of supply or last pressure regulator to the inlet connection 
of equipment under maximum probable flow conditions shall not 
exceed 0.3 inch water column for piping systems operating at *% 
psig or less, or 0.5 water column for piping systems operating 
over % psig up to and including 1 psig and 10 percent of the 
initial gage pressure for piping systems operating at higher 
pressures except as provided below. 

2. Where initial inlet pressure is available to allow a design 


* Available from the American National Standards Institute, Inc., 1430 Broadway, 
New York, New York 10018, or The American Society of Mechanical Engineers, 
345 East 47th Street, New York, New York 10017. 
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pressure loss in excess of the above, all gas equipment shall be 
provided with gas pressure reducing regulators. Each gas 
pressure reducing regulator so specified shall, by manufacturer's 
specifications, supply the gas equipment manufacturer's rated 
volume and pressure at both the maximum and minimum operating 
pressures of the piping system. 

3. The provisions of 248 CMR 8.03(2)(c)1. and 8.03(2)(c)2. do 
not apply to flammable gas-air mixture piping. For such systems 
see 248 CMR 8.03(2)(a). 


(d) Equivalent Length of Piping. For equivalent length of pipe, 
bends, fittings and valves, see Table 3 in 248 CMR 8.13. 
(e) Piping Tables. 

lx Fables 4 to 11 in 248 CMR 8.13 indicate approximate capa- 


cities for single runs of piping. If the specific gravity of the 
gas is other than 0.60, correction factors shall be applied. 
Correction factors for use with Tables 4 to 11 inclusive in 248 
CMR 8.13, are given in Table 12 in 248 CMR 8.13. 

2. Where more complex systems are involved, detailed engin- 
eering calculations shall be made considering all the factors 
listed in 248 CMR 8.02(2). A suggested procedure with two 
examples of using tables to size a gas piping system is presented 
in 248 CMR 8.13 (Appendix D). 


(3) Extensions. The size of extensions to existing piping systems 
shall be calculated considering all the factors listed in 248 CMR 
8.03(2). 


(4) Valves. 

(a) Manual shutoff valves shall be provided at appropriate points 
in larger piping systems and at each unit of gas utilization equip- 
ment. 

(b) To permit turning off the gas in case of an emergency an 
exterior shut-off valve shall be provided to each connecting build- 
ing. The emergency shut-off valves shall be plainly marked as 
such and their locations posted at appropriate points. 


8.04: Installation of Gas Piping Systems 


(1) Selection of Materials. 
(a) General: The following sets out basic information regarding 
selection of materials for piping systems. For more detailed infor- 
mation or for unusual applications, see American National Standard 
Code for Pressure Piping, Fuel Gas Piping, B31.2-1968,* except 
that Sections 205.2.2-d and 205.3 are not applicable. 
(b) Steel and Wrought-Iron Pipe: Standard weight (Schedule 40) 
steel and wrought-iron pipe shall be acceptable for gas pressure up 
to 125 psig. For pressures in excess of 125 psig, pipe shall be 
selected in accordance with American National Standard Code for 
Pressure Piping, Fuel Gas Piping, B31.2-1968.* 
(c) Cast-Iron Pipe: Cast-iron pipe shall not be used for any 
piping system within the scope of this standard. 
(d) Copper or Brass Pipe and Tubing: Copper or brass pipe and 
tubing hall comply with 849.6 of American National Standard Gas 
Transmission and Distribution Piping Systems, B31.8-1968, and 
Supplement B31.8b-1969.* 


* Available from the American National Standards Institute, Inc., 1420 Broad- 
way, New York, New York 10018 or The American Society of Mechanical 
Engineers, 345 East 47th Street, New York, New York 10017. 
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(e) 


Piping Materials. 
1. Metallic Pipe: Piping Joint and Fittings. Metallic gas pipe 
shall be steel or wrought-iron pipe complying with ANSI Stand- 
ard for wrought-steel and wrought-iron pipe, B36.10-1970.* 
Threaded copper, brass, or aluminum alloy pipe in iron pipe 
sizes may be used with gases not corrosive to such material. 
Aluminum alloy pipe shall be factory coated to protect against 
external corrosion where it is in contact with masonry, plaster 
or insulation or is subject to repeated wettings by such liquids 
as water (except rain water), detergents or sewage. Aluminum 
alloy pipe shall comply with the ANSI Standard Specification for 
Aluminum-Alloy Seamless Pipe and Seamless Extruded Tube, 
H38.6-1969, second edition (ASTM B241-69)** (except that the 
use of alloy 5456 is prohibited), and shall be suitably marked at 
each end of each length indicating compliance with the standard. 

Galvanized and cast iron pipe and fittings will not be used. 

Metallic pipe joints may be threaded, flanged, or welded.*** 
Non-ferrous metallic pipe and fittings may be soldered or brazed 
with materials having a melting point in excess of 1,000°F. 

Metallic fittings (except stop cocks or valves) shall be steel, 
brass, or malleable or ductile iron when used with steel or 
wrought-iron pipe, and shall be copper or brass when used with 
aluminum alloy pipe. When approved by the Gas Inspector and 
the serving gas supplier, special fittings, such as saddle tees 
and gland type compression couplings, may be used to connect 
steel or wrought-iron pipe. 

The construction of stop cocks and valves, including com- 
ponent parts, shall be in accordance with all reasonable concepts 
of safety, substantiality and durability. Stop cocks shall have 
clearly indicated closed and open positions and there shall be 
rigidly secured stops to limit both extremes of rotation. 

2. Metallic Tubing: Tubing Joints and Fittings. When accept- 
able to the Gas Inspector and the gas supplier, seamless copper, 
aluminum alloy or steel tubing may be used with gases not cor- 
rosive to such material. Copper tubing shall comply with stand- 
ard Type K of L, of ANSI Specification for Seamless Watertube, 


* Available from the American National Standards Institute, Inc., 1430 Broad- 
way, New York, New York 10018. 


** Available from the American National Standards Institute, Inc., 1430 Broad- 
way, New York, New York 10018, or the American Society for Testing and 
Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103. 


*** Welding procedures and welders performing work must be qualified under 
any one of the following standards: 


a) ANSI B31.2 Code for Pressure Piping, Chapter 5. 
b) ASME Boiler and Pressure Vessel Code, Section 9(c) 
c) API Standard 1104, Standard for Fild Welding of Pipe Lines. 
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(2) 


H23-1-1967 (ASTM B88-69)* of the ANSI Specification for Seam- 
less Copper Tube for Refrigeration Field Service, H23.5-1967 
(ASTM B280-66a)*. Steel tubing shall comply with the Specifi- 
cation for Electric-Resistance-Welded Coiled Steel Tubing for Gas 
and Fuel Oil Lines (ASTM A539-65**, or ANSI Specification for 
Copper Brazed Steel Tubing, B36.35-1966(ASTM A254-64).* 
Aluminum alloy tubing shall be of standard Type A of B, or 
equivalent, complying with ANSI Specification for Aluminum-Alloy 
Drawn Seamless Tubes, H39.3-1969 (ASTM B210-68)*, or Type A 
or equivalent complying with ANSI Specification for Aluminum- 
Alloy Seamless Pipe and Seamless Extruded Tube, H38-7-1969, 
second edition (ASTM B24.1-69)*. Aluminum alloy tubing shall be 
factory coated to protect against external corrosion where it is 
in contact with masonry, plaster, or insulation or is subject to 
repeated wettings by such liquids as water (except rain water), 
detergents of sewage. Aluminum alloy tubing shall not be used 
in exterior locations or underground. 
Metallic tubing joints shall either be made with approved gas 
tubing fittings, or be soldered or brazed with a material having 
a melting point in excess of 1,000°F. Metallic ball compression 
type tubing fittings shall not be used for this purpose. 
(f) Valves. Shutoff valves shall be selected giving consideration 
to pressure drop, service involved, emergency use and reliability of 
operation. 
(g) Gaskets. Material for gaskets shall be capable of withstanding 
the design pressure of the piping system, the chemical constituents 
of the gas conducted through the piping systems, and of maintain- 
ing its physical and chemical properties at the design temperature 
and pressure. Gaskets shall be made of metal having a melting 
point of over 1,000°F or shall be confined within an assembly hav- 
ing a melting point of over 1,000°F. Aluminum "O" rings and spiral 
wound metal gaskets are also acceptable. When a flange is opened, 
the gasket shall be replaced. 
(h) Used Materials. Pipe, fittings, valves, or other materials 
removed from an existing installation shall not be used again unless 
they have been thoroughly cleaned, inspected, and ascertained to 
be adequate for the service intended. 
(i) Other Materials. Materials not covered by the standards or 
specifications listed herein shall be investigated and tested to 
determine that it is safe and suitable for the proposed service, 
and, in addition, shall be recommended for that service by the 
manufacturer and shall be acceptable to the Board of State Examin- 
ers of Plumbers and Gas Fitters. 
(j) Joint Compounds. Joint compounds (pipe dope) shall be resis- 
tant to the action of liquefied petroleum gas or to any other chemi- 
cal constituents of the gases to be conducted through the piping. 
Consult the gas supplier regarding the use of auxiliary or substi- 
tute gases during peak loads. 


Pipe Threads. 
(a) Specifications for Pipe Threads. Pipe and fitting threads shall 
comply with the American National Standard for Pipe Threads (Ex- 


cept Dryseal), B2.1-1968.*** 


* Available from the American National Standards Institute, Inc., 1430 Broad- 
way, New York, New York 10018, or the American Society for Testing and 
Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103. 


** Available from the American Society for Testing and Materials, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 


* Available from The American National Standards Institute, Inc., 1420 Broad- 
way, New York, New York 10018 or The American Society of Mechanical En- 
gineers, 345 East 47th Street, New York, New York 10017. 
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(b) Damaged Threads. Pipe with threads which are stripped, 


chipped, corroded, or otherwise damaged shall not be used. If a 
weld opens during the operation of cutting or threading, that 
portion of the pipe shall not be used. 


(3) Entry Piping. Gas piping shall, where practical, enter the build- 
ing above en and remain in an aboveground and ventilated location 
except as provided in 248 CMR 8.04(4). 


(4) Underground Piping. 
(a) Piping Underground Beneath Buildings. When the _ installation 
of gas piping underground beneath buildings is unavoidable, the 
piping shall be encased in a conduit. The conduit shall extend into 
a normally usable and accessible portion of the building and, at the 
point where the conduit terminates in the building, the space be- 
tween the conduit and the gas piping shall be sealed to prevent the 
possible entrance of any gas leakage. The conduit shall extend at 
least 4 inches outside the building, be vented above grade to the 
outside and be installed in a way as to prevent the entrance of 
water. 
(b) Piping Through Foundation Wall. Piping installed below grade 
through the outer foundation wall of a building, shall be encased in 
a protective metallic pipe. The annular space between the gas 
piping and the sleeve shall be sealed at the foundation or basement 
wall to prevent entry of gas or water. 
(c) Protection of Piping. Where soil conditions are unstable and 
settling of piping or foundation walls may occur, or heavy vehicular 
traffic may occur, adequate measures shall be provided to prevent 
excessive stressing of the piping. Piping shall be buried to a 
minimum depth of 18 inches and covered in a manner so as to 
protect the piping from physical damage. 
(d) Protection Against Corrosion. Gas piping in contact with earth 
or other material which may corrode the piping, shall be protected 
against corrosion in an approved manner. When dissimilar metals 
are joined underground, an insulating fitting shall be used, contact 
serving gas supplier for proper type of insulating fittings. Piping 
shall not be laid in contact with cinders. 


(5) Aboveground Piping. 
(a) Outdoor gas piping in industrial plant yards installed above- 


ground shall be securely supported and located where it will be 
protected from physical damage. 

(b) Gas piping shall not be installed in crawl spaces or unfre- 
quented basement spaces unless adequate ventilation is provided 
such as by louvers. Such piping shall be protected against 
corrosion. 


(6) Piping Inside Buildings. When gas piping is installed in build- 
ings, the building structure shall not be weakened by such installa- 
tion. Concealed piping shall be avoided where practical. 


(7) Concealed Piping. 
(a) Minimum size. No gas pipe smaller than standard ¥% inch iron 


pipe shall be used in any concealed location. 
(b) Piping in Partitions. Concealed gas piping should be located 
in hollow rather than solid partitions. Tubing shall not be run 
inside walls or partitions unless protected against physical damage, 
but this rule does not apply to tubing which passes through walls 
or partitions. (see 248 CMR 8.04(7)(d)) 
(c) Piping in Floors. 
1. Except as provided in 248 CMR 8.04(7)(c)2., gas piping in 
solid floors such as concrete shall be laid in channels in the 
floor suitably covered to permit access to the piping with a 
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minimum of. damage to the building. When piping in floor chan- 
nels may be exposed to excessive moisture or corrosive sub- 
stances, it shall be suitably protected. 
2. In other than industrial occupancies and when approved by 
the Board of State Examiners of Plumbers and Gas Fitters and 
acceptable to the Board of State Examiners of Plumbers and Gas 
Fitters, gas piping may be embedded in concrete floor slabs 
constructed with portland cement. Piping shall be surrounded 
with a minimum of 1% inches of concrete and shall not be in 
physical contact with other metallic structures such as reinforcing 
rods or electrical neutral conductors. When piping may be 
subject to corrosion at point of entry into concrete slab, it shall 
be suitably protected from corrosion. Piping shall not be embed- 
ded in concrete slabs containing quickset additives or cinder 
aggregate. 
(d) Connections in Original Installations. When installing gas 
piping which is to be concealed, the following connections shall not 
be concealed: unions; tubing fittings; running threads; right and 
left couplings; bushings; and swing joints made by combinations of 
fittings (see 248 CMR 8.04(7)(b)). 
(e) Reconnections. When necessary to insert fittings in gas pipe 
which has been installed in a concealed location, the pipe may be 
reconnected by welding, flanges, or the use of a ground joint union 
with the nut center-punched to prevent loosening by vibration. 
Reconnection of tubing in a concealed location is prohibited. 


(8) Corrosion Control. Corrosion protection shall be provided for all 
underground piping by any method or combination of methods where 
investigation indicates that such protection is needed. 

Note: The gas supplier may be consulted for recommendations. 


(9) Piping Subjected to Below-Freezing Temperatures. Piping, which 
carries gas containing moisture, shall be protected, if necessary, 
against freezing and the formation of hydrates. Such piping, if in- 


stalled aboveground, shall be properly insulated. 
Note: The gas supplier may be consulted for recommendations. 


(10) Drains and Drips. 
(a) The following provisions for drips, drains, and gradings shall 
apply only when other than dry gas is supplied and climatic condi- 
tions make such provisions necessary. 
1. The pitch of the piping shall be no less than % inch in 15 
feet; and there shall be no traps in the piping. 
2. Drips shall be installed only where they can be readily 
emptied or cleaned. 
3. Drips shall not be located where the condensate is likely to 
freeze. 
4. The size of any drip shall not be smaller than the diameter 
of the pipe to which it is attached. 
5. Where expedient for the removal of condensate and scale, a 
"T" with its bottom opening extended and capped should be 
located at each low point in the line. 


(11) Hangers, Supports, and Anchors. 
(a) Piping sha e supported in a substantial and workmanlike 
manner, so as to prevent or damp out excessive vibration, and 
shall be anchored sufficiently to prevent undue strains on con- 
nected equipment. Pipe hangers and supports shall conform to the 
requirements of MSSSP-58-1963, Pipe Hangers and Supports.* 


* Available from the Manufacturers Standardization Society of the Valve and 
Fittings Industry, 420 Lexington Avenue, New York, New York 10017. 
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(b) Supports, hangers, and anchors should be installed so as not 
to interfere with the free expansion and contraction of the piping 
between anchors. Suitable spring hangers, sway bracing, etc., 
shall be provided where necessary. All parts of the supporting 
equipment shall be designed and installed so that they will not be 
disengaged by movement of the supported piping. 

(c) If the design of the piping system requires supports or an- 
chors which are welded directly to the pipe, it is preferable that 
such supports or anchors consist of members which completely 
encircle the pipe. 


(12) Expansion and Flexibility. 
(a) Piping systems shall Bg designed: to have sufficient flexibility 


to prevent thermal expansion or contraction from causing excessive 
stresses in the piping material, excessive bending or loads at 
joints, or undesirable forces or moments at points of connections to 
equipment or at anchorage or guide points. Formal calculations or 
model tests shall be required only where reasonable doubt exists as 
to the adequate flexibility of the system. 

(b) Flexibility shall be provided by the use of bends, loops, or 
off-sets; or provision shall be made to absorb thermal changes by 
the use of expansion joints are used, anchors or ties of sufficient 
strength and rigidity shall be installed to provide for end forces 
due to fluid pressure and other causes. 

(c) Pipe alignment guides shall be used with expansion joints 
according to the recommended practice of the joint manufacturer. 


(13) Pipe Bends. Changes in direction of gas pipe may be made by 
use of fais) factory bends, or field bends. Field bends shall be 
made under the following limitations: 
(a) Bends shall be made only with bending equipment and proced- 
ures expressly intended for that purpose. 
(b) All bends shall be smooth and free from buckling, cracks or 
other evidence of mechanical damage. 
(c) The longitudinal weld of the pipe shall be near the neutral 
axis of the bend. 
(d) Pipe shall not be bent through an arc of more than 90 de- 
grees. 
(e) The inside radius of a bend shall be not less than six (6) 
times the outside diameter of the pipe. 


(14) Outlets. Each outlet, including a valve outlet, shall be securely 
closed gastight with a threaded plug or cap immediately after installa- 
tion and shall be left closed until the gas equipment is connected 
thereto. Likewise, when the gas equipment is disconnected from an 
outlet and the outlet is not to be used again immediately, it shall be 
securely closed gastight. 


(15) Special Local Conditions. Where local conditions include earth- 
quake, tornado, unstable ground or flood hazards, special considera- 
tion shall be given to increased strength and flexibility of piping 
supports and connections. 

Note: The gas supplier may be consulted for recommendations. 


(16) Back Pressure Protection. 

(a) When the design of utilization equipment connected is such that 
air, oxygen or stand-by gases may be forced into the gas supply 
system, suitable protective devices shall be installed as close to the 
utilization equipment as practical. Gas and air combustion mixers 
incorporating double diaphragm "zero" or "atmosphere" governors or 
regulators require no further protection unless connected directly 
to compressed air or oxygen at pressures of 5 psig or more. 

(b) Suitable protective devices include but are not limited to the 
following: 


Vol. 11 - 396 


248 CMR: 


BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


8.04: continued 


1. Check valves. 

2. Three-way valves (of type that completely closes one side 
before starting to open the other side). 

3. Reverse flow indicators controlling positive shutoff valves. 
4. Normally closed air-actuated positive-shutoff pressure regu- 
lators. 


(17) Low Pressure Protection. A suitable protective device shall be 
installed between the meter and the utilization equipment if the opera- 
tion of the equipment is such (i.e., gas compressors) that it may 
produce a vacuum or a dangerous reduction in gas pressure at the 
meter. Such devices include, but are not limited to mechanical, dia- 
phragm-operated, or electrically operated low pressure shutoff valves. 


(18) Systems Containing Gas-Air Mixtures Outside the Flammable 

Range. When gas-air mixing machines are employed to produce mix- 
praas above or below the flammable range, they shall be provided with 
suitable stops to prevent adjustment of the mixture to within or 


approaching the flammable range. 


(19) Systems Containing Flammable Gas-Air Mixtures. 
(a) A central premix system with flammable mixture in blower or 
compressor shall consist of the following components: 

1. Gas-mixing machine in the form of an automatic gas-air 

proportioning device combined with downstream blower or com- 

pressor. 

2. Flammable mixture piping, minimum Schedule 40. 

3. Automatic firecheck(s). 

4. Safety blowout(s) or backfire preventers for systems utiliz- 

ing flammable mixture lines above 2% inches IPS or equivalent. 
(b) The following components may also be utilized in any type 
central premix system. 

1. Flowmeter(s). 

2. Flame arrester(s). 

(c) Gas-mixing machines shall have nonsparking blowers and 
should be so constructed that a flashback will not rupture machine 
casings. 

(d) A mixing blower system shall be limited to applications with a 
minimum practical lengths of mixture piping, limited to a maximum 
mixing pressure of 10 inches water column, and limited to gases 
containing no more than 10 percent hydrogen. 

The blower shall be equipped with a gas-control valve at its air 
entrance so arranged that gas is admitted to the air stream, enter- 
ing the blower in proper proportions for correct combustion by the 
type of burners employed; the said gas-control valve which controls 
the gas and air adjustment simultaneously. No valves or other 
obstructions shall be installed between the blower discharge and the 
burner or burners. 

Note: The mixing blower is acknowledged as a special case 
because of its inability to tolerate control valves or comparable 
restrictions between mixing blower and burner(s). With these 
limitations, mixing blower installations are not required to utilize 
safety blowouts, backfire preventers, explosion heads, flame ar- 
resters or automatic firechecks which introduce pressure losses. 


(e) Installation of Gas-Mixing Machines. 
1. The machine should F located in a large, well-ventilated 


area. If the machine is in a small detached building or cut-off 
room, room construction and explosion vents shall be provided 
according to requirements of NFPA 68-1954, Explosion. Venting 
Guide.* Such rooms or below-grade installations shall have 
adequate positive ventilation. 


* Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 
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2. When gas-mixing machines are installed in well-ventilated 
areas, the type of electrical equipment shall be governed by the 
Massachusetts. Electrical Code,* ANSI C1l1-1971 (NFPA No. 
70-1971) ,** for general service conditions unless other hazards 
in the area prevail. 

When gas-mixing machines are installed in small detached 
buildings or cut-off rooms, the electrical equipment and wiring 
shall be installed in accordance with the Massachusetts Electrical 
Code, ANSI C1-1971 (NFPA No. 70-1971), for hazardous locations 
(525 CMR 12.67(1) through 12.67(16)). 

3. Air intake for gas-mixing machines using compressors or 
blowers shall be taken from outdoors wherever practical. 

4. Controls for gas-mixing machines shall include interlocks and 
safety shutoff valve of the manual reset type in the gas supply 
connection to each machine arranged to automatically shut off the 
gas supply in event of high or low gas pressure. Except for 
open burner installations only, this shall be interlocked so that 
the blower or compressor will stop operating following a gas 
supply failure. When a system employs pressure air, suitable 
means shall be provided to shut off the gas supply in the event 
of air failure. 

Note: Additional interlocks may be necessary for safe opera- 
tion of equipment supplied by the gas-mixing machine. 

5. Centrifugal gas-mixing machines in parallel can cause trouble- 
some downstream pulsation or equipment overload. Such systems 
shall be carefully reviewed by user and equipment manufacturer 
before installation and means or plans for minimizing these ef- 
fects be prepared and utilized as required. 
(f) Use of Automatic Firechecks, Safety Blowouts or Backfire 
Preventers. Automatic firechecks and safety blowouts or backfire 
preventers shall be provided in piping systems distributing flam- 
mable air gas mixtures from gas-mixing machines to protect the 
piping and the machines in event of flashback in accordance with 
the following recommendations: 
1. Approved automatic firechecks shall be installed upstream as 
close as practicable to the burner inlets following the firechecks 
manufacturer's instructions. 

Notes: Two basic methods are generally used. One calls for 
a separate firecheck at each burner; the other a firecheck at 
each group of burners. The second method is generally more 
practical if a system consists of many closely spaced burners. 

An approved automatic firecheck shall be installed as near as 

practicable upstream from a flame arrester used for local protec- 
tion where test burners or lighting torches are employed. 
2. A separate manually operated gas valve shall be provided at 
each automatic firecheck for shutting off the flow of gas-air 
mixture through the firecheck after a flashback has occurred. 
The valve shall be located upsteam as close as practicable to the 
inlet of the automatic firecheck. 

Caution: These valves shall not be reopened after a flash- 

back has occurred until the firecheck has cooled sufficiently to 
prevent reignition of the flammable mixture and has been pro- 
perly reset. 
3. A safety blowout or backfiring preventer shall be provided 
in the mixture line near the outlet of each gas-mixing machine 
where the size of the piping is larger than 2% inches IPS or 
equivalent, to 


* Available from the American National Standards Institute, Inc., 1430 Broad- 
way, New York, New York 10018, or the National Fire Protection Associa- 
tion, 470 Atlantic Avenue, Boston, Massachusetts 02210. 

** Available from M.E.C.A., 2161 Massachusetts Avenue, Cambridge, Massa- 
chusetts 02140 
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protect the mixing equipment in event of an explosion passing 
through an automatic firecheck. The manufacturer's instructions 
shall be followed when installing these devices, and particularly 
after a disc has burst. 

The discharge from the safety blowout or backfire preventer 
shall be located or shielded so that particles from the rupture 
disc cannot be directed toward personnel. Whenever there are 
interconnected installations of gas-mixing machines with safety 
blowouts or backfire preventers, provision shall be made to keep 
the mixture from other machines from reaching any ruptured disc 
opening. Check valves shall not be used for this purpose. 
4. Explosion heads (rupture disc) may be provided in large 
capacity premix systems to relieve excessive pressure in pipelines. 
They shall be located at and vented to a safe outdoor location. 
Provisions shall be provided for automatically shutting off the 
supply of gas-air mixture in the event of rupture. 


(20) Electrical Bonding and Grounding. 
(a) A gas piping system within a building shall be electrically con- 
tinuous and bonded to the interior metallic water piping, as defined 
by the existing Massachusetts Electrical Code-1972*. 
0) Underground gas service piping shall not be used as a grounding 
electrode. 


(21) Electrical Circuits. Electrical circuits shall not utilize gas piping 
or components except that low voltage (50 volts or less) control cir- 
cuits, ignition circuits, and electronic flame detection device circuits 
may make use of piping or components for a part of an electric circuit. 


(22) Electrical Connections. 
(a) All electrical connections between wiring and electrically oper- 
ated control devices in a piping system shall conform to the require- 
ments of the Massachusetts Electrical Code. 
(b) Any essential safety control depending upon electric current 
as the operating medium shall be of a type which will shut off (fail 
safe) the flow qf gas in the event of current failure. 


(23) Testing. 
(a) General. 

1. Prior to initial operation, installed piping shall be pressure 
tested to assure tightness. 
2. In the event repairs or additions are made following the 
pressure test, the affected piping shall be retested. 
3. Because it is sometimes necessary to divide a piping system 
into test sections and install test heads, connecting piping, and 
other necessary appurtenances for testing, it is not required 
that the tie-in sections of pipe be pressure tested. Tie-in 
connections, however, shall be tested with soapsuds after gas 
has been introduced and the pressure has been increased suf- 
ficiently to give some indications should leaks exist. 
4. A piping system may be tested as a complete unit or in 
sections as the construction progresses. Under no circumstances 
shall a valve in a line be used as a bulkhead between gas in one 
section of the piping system and air or water in an adjacent 
section. A valve shall not be subjected to the test pressure 
unless it can be determined that the valve, including the valve 
closing mechanism, is designed to safely withstand the proposed 
test pressure. 


* Available from MECA, 2161 Massachusetts Avenue, Cambridge, Massachusetts 
02140 
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5. Regulator and valve assemblies fabricated independently of 
the piping system in which they are to be installed, may be 
tested with inert gas at the time of fabrication. 
(b) Test Medium. The test medium shall be air, water, or inert 
gas (e.g. nitrogen, carbon dioxide). 


(c) Test Preparation. 
1. Whenever possible, pipe joints, including welds, shall be left 


uninsulated and exposed for examination during the test. If the 
pipe end joints have been previously tested in accordance with 
this standard, they may be insulated, covered, or concealed. 
2. Piping shall be provided with additional temporary supports, 
if necessary, to support the weight of the test fluid. 
3. Expansion joints shall be provided with temporary restraints, 
if required, for the additional thrust load under test. 
4. Equipment which is not to be included in the test shall be 
either disconnected from the piping or isolated by blanks, blind 
flanges, or caps. Flanged joints at which blinds are inserted to 
blank off other equipment during the test need not be tested. 
5. If a pressure test is to be maintained for a period of time 
and the test fluid in the system is subject to thermal expansion, 
precautions shall be taken to avoid excessive pressure. 
6. All testing of piping systems shall be done with due regard 
for the safety of employees and the public during the test. 
Bulkheads, anchorage, and bracing suitably designed to resist 
test pressures shall be installed if necessary. Prior to testing, 
the interior of the pipe shall be cleared of all foreign material. 
(d) Test Pressure. 
1. Before any system of gas piping is finally put in service it 
shall be carefully tested in the presence of, and with the 
approval, of, the gas inspector to insure that it is gas tight. 
The test pressure to be used shall be at least 10 times (maximum 
100 psig) the proposed maximum working pressure, but not less 
than 3 psig, irrespective of design pressure. 
2. When the piping system is connected to equipment or appli- 
ances having components designed for operating pressures of 
less than the test pressure, such equipment or appliances shall 
be disconnected or the components temporarily removed during 
the test period. 
3. Test duration shall be long enough to determine if there are 
any leaks but not less than one hour for each 100 linear feet of 
pipe or fraction thereof. The duration of the test need not 
exceed 24 hours irrespective of system design. 
4. The piping system shall withstand the test pressure specified 
without showing any evidence of leakage or other defects. If 
leakage or other defects appear, the affected portion of the 
piping system shall be repaired or replaced and retested after- 
wards. 
5. Upon successful completion of this test, and after pressure 
removal, and disconnected equipment or appliances, or removed 
components shall be reconnected to the piping system and tested 
at operating pressure, in the presence of the gas inspector, by 
means of a soap bubble test or other foaming agent test. No 
leakage shall be allowed. 
(e) Records of Tests. Records of tests shall be made by the gas 
inspector of each piping installation during the testing and these 
shall confirm that ali piping has been pressure tested as required 
by this code. 


(24) Purging of Piping. The gas piping shall be purged of air up to 
the manual main burner shutoff valve, observing these precautions: 
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(a) Gas lines four inches or larger should be purged using carbon 
dioxide or other inert gas. 

(b) Extinguish any flames in the vicinity. Provide good ventila- 
tion. Do not purge into a combustion chamber or any pocketed 
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location, if necessary, purge through a hose to a safe outdoor 
location. 

(c) Purge from a connection on a gas line as near as possible to, 
but ahead of, the manual main burner shutoff valve. 

(d) Turn on the gas at the meter, or other point of gas supply to 
the line being purged, and continuously check the air or purged 
gas being expelled. When gas starts to be expelled, turn off the 
gas and promptly replace the plug or fittings removed for purging. 


(25) Turning on Gas. The serving gas supplier shall be notified 
before gas is turned into a system of new gas piping, or back into an 
existing system after being shut off. The entire system shall be 
checked to determine that there are no open fittings or ends and that 
all valves at outlets and equipment are closed. 


8.05: Installation of Consumer-Owned Gas Meters and Regulators 


(1) 


(2) 
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Note: For special meter piping, see 248 CMR 8.12. 


Installation of Consumer-Owned Gas Meters. 
(a) Where Permissible. The installation of consumer-owned gas 
meters and regulators shall be limited to that portion of the gas 
piping system extending from the outlet of the serving gas sup- 
plier's meter set assembly or the outlet of the serving gas sup- 
plier's service regulator when a meter is not provided. 
(b) Capacity. Gas meters shall be properly selected for the 
maximum expected pressure and permissible pressure drop. 
(c) Proper Location. 
1. Gas meters shall be located in ventilated spaces readily 
accessible for examination, reading, replacement or necessary 
maintenance. 
2. Gas meters shall not be placed where they will be subjected 
to damage, such as adjacent to a driveway, in public passages, 
halls, coal bins, or where they will be subject to excessive 
corrosion or vibration. 
3. Gas meters shall be located at least three feet from sources 
of ignition. 
4. Gas meters shall not be located where they will be subjected 
to excessive temperatures or sudden extreme changes in tempera- 
ture. Meter manufacturers will furnish information regarding 
safe temperature limits. 
(d) Supports. Gas meters shall be securely supported and connec- 
ted to the piping so as not to-exert a strain on the meters. 
(e) Meter Protection. Meters shall be protected against overpres- 
suring, back pressure and vacuum, if necessary (see 248 CMR 
8.04(16), 8.14(7), 8.05(1)(a) and 8.05(2)(d)). 


Installation of Consumer Owned Gas Pressure Regulators. 
(a) Where Required. When the gas supply pressure is higher than 


that at which the gas equipment is designed to operate or varies 
beyond the design pressure limits of the equipment, a gas pressure 
regulator shall be installed. 
(b) Regulator Protection. Regulators shall be protected against 
tampering and physical damage. 
(c) Venting: 
1. Vent lines from regulators shall be independently vented to a 
safe outdoor location. They shall be of steel or wrought iron 
pipe, 3/4" IPS minimum with a maximum length of 40 feet. If a 
longer vent line is required, the pipe size shall be prescribed 
by the Board of State Examiners of Plumbers and Gas Fitters. 
2. A method of preventing water, insects, or foreign materials 
from entering the vent shall be provided. 
3. Under no circumstances shall a regulator be vented to the 
gas equipment flue or exhaust system. 
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(d) Overpressure Protection Devices. When failure of the pres- 
sure peaaiitne could produce downstream pressures which might 
result in hazardous conditions or damage to equipment, the down- 
stream piping system shall be protected by adequate overpressure 


protection, such as pressure relieving devices, monitoring regula- 
tors, and automatic shutoffs. 


Installation of Consumer-Owned Gas Pressure Boosters. 
(a) When Permissible. When written approval has been granted by 
the serving gas serving gas supplier, consumer-owned gas pressure boosters 
may be installed in that portion of the gas piping system extending 
from the outlet of the meter set assembly to the inlet of the equip- 
ment requiring the elevated pressure. 
(b) Type. Gas Pressure boosters shall be of the hermetically 
sealed type. Any exception to this provision shall require SpPrava 
of the Board of State Examiners of Plumbers and Gas Fitters. 
(c) Proper Location. 
1. Gas pressure boosters shall be installed on a firm foundation 
or concrete floor and shall be free of vibration. 
2. Gas pressure boosters shall be located in well ventilated 
spaces readily accessible for examination, replacement or neces- 
sary maintenance. 
(d) Underpressure Protection Device. A manual reset low pres- 
sure shutott device shall be installed between the gas pressure 
booster and the gas meter to protect against a reduction in supply 
pressure lower than that acceptable to the serving gas supplier. 
(e) Additional Provisions. 
1. Gas pressure boosters shall be installed and maintained in 
accordance with their manufacturer's instructions. 
2. The gas equipment, for which the booster is required, shall 
be equipped with a properly set, low gas pressure switch that 
will prove the correct pressure is available before startup. 


8.06: Installation of Gas Equipment 


(1) General. 


(a) Gas equipment within the scope of this code, but not covered 
by the following standards shall be installed in accordance with this 
code. 
1. American Insurance Association, Code for the Installation of 
Heat Producing Appliances, 1967.* 
2. NFPA No. 37-1970, Stationary Combustion Engines and Gas 
Turbines. ** 
3. NFPA No. 82-1971, Incinerators, Rubbish Handling. ** 
4. NFPA No. 85-1967, Prevention of Furnace Explosions in Fuel 
Oil and Natural Gas-Fired Watertube Boiler-Furnaces with One 
Burner. ** 
5. NFPA No. 85B-1971, Prevention of Furnace Explosions in 
Natural Gas-Fired Multiple Burner Boiler-Furnaces. ** 
6. NFPA No. 86A-1971, Ovens and Furnaces, Design, Location, 
and Equipment. ** 
7. NFPA No. 86B-1971, Industrial Furnaces, Design, Location, 
and Equipment. ** 
(b) Domestic and commercial type gas appliances, which operate at 
gas pressures of % pound per square inch or less, but are supplied 


* Available from the American Insurance Association, 85 John Street, New York, 
New York 10038 


** Available from the National Fire Protection Association, 470 Atlantic Avenue, 
Boston, Massachusetts 02210. 


9/30/80 


Vol. 11 - 402 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


8.06: continued 


from piping systems operating at pressures in excess of % pound 
per square inch in other than industrial occupancies, shall be 
installed in. Accordance with the provisions of 248 CMR 5.02. 

(c) Domestic and commercial type gas appliances, supplied at 
pressures of % pound per square inch or less that are located in 
offices, cafeterias, locker rooms, laboratories, first aid rooms and 
similar locations in industrial occupancies, shall be installed in 
accordance with appropriate provisions of 248 CMR 5.02. 

(d) Heaters in aircraft hangars shall be installed in accordance 
with 2100 of American National Standard on Aircraft Hangars. 
2214. 1-1967 (NFPA No. 409-1971).* 

(e) Heaters in garages other than private residential garages with 
storage of three cars or less shall be installed in accordance with 
221 CMR 3.03(7) and NFPA No. 88-1969, Standard for Garages.* 


(2) Equipment Suitability. Before installation it shall be determined 
that the gas equipment is suitable for use with the type of gas avail- 
able at the point of utilization. No attempt shall be made to convert 
the equipment from the gas specified on the rating plate for use with a 
different gas without consulting either the gas supplier, the equipment 
manufacturer, or both, for complete instructions. 


(3) Locations of Gas Equipment. 
(a) Gas equipment, and flue or vent connectors when required, 


shall be installed in a location where normal operation (continuous 
or intermittent) will not create a nuisance or hazard to persons or 
property. 

(b) Gas equipment shall be installed in a location where the facili- 
ties for ventilation permit satisfactory combustion of gas and proper 
venting under normal conditions of use. 


, (4) Accessibility for Service and Repairs. Gas equipment shall be 
located so that it is accessible for adjusting, cleaning, and servicing 
of burners, motors, controls, draft hoods, and other working parts, 
without extensive disassembly. 


(5) Building Structural Members. 
(a) Structural members of a building shall not pass through gas 


equipment having an operating temperature in excess of 500°F. 
(b) Structural members passing through gas equipment having an 
operating temperature of 500°F or less shall be of noncombustible 
material. Building columns, girders, beams or trusses shall not be 
included within gas equipment, unless appropriate insulation and 
ventilation are provided to avoid all deterioration in strength, and 
linear expansion of the building structure in either a vertical or 
horizontal direction. 

(c) Gas equipment shall be furnished either with load distributing 
bases, or with a sufficient number of adequate supports to prevent 
damage to either building structure or equipment. 

(d) At the locations selected for installation of gas equipment, the 
dynamic and static load carrying capacities of the building structure 
shall be checked to determine if they are adequate to carry the 
additional loads. Gas equipment shall be adequately supported and 
shall be connected to the piping so as not to exert undue stress on 
the connection. 


(6) Clearance and Accessibility. 
(a) Gas equipment shall be located where it will easily be access- 


ible with adequate clearance available about the equipment to permit 


* Available from the American Insurance Association, 85 John Street, New York, 
New York 10038 
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(7) 


inspection and maintenance, and proper functioning of explosion 
vents, if provided. 

(b) Consideration shall be given to space requirements for auto- 
matic sprinklers, if provided, and proper use of fire hose streams. 
(c) Exterior surfaces of gas equipment shall be sufficiently insula- 
ted or the surrounding space sufficiently ventilated or both to keep 
temperatures of adjacent combustible structures below 160°F. 


Gas Equipment Physical Protection. When it is necessary to locate 


gas equipment close to a passageway traveled by trucks or cranes, 
suitable guard rails or bumper plates shall be installed to protect the 
equipment from damage. 


(8) 


(9) 
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Connection to Building Gas Piping. 

(a) Rigid and Semi-Rigid Connectors. 
1. Gas equipment, except that installed in accordance with 248 
CMR 8.06(1)(b) or 8.06(1)(c), and except equipment which 
requires mobility for operation or cleaning, equipment subject to 
vibration, or equipment used in more than one location, shall be 
connected to the building gas piping system with rigid piping of 
proper size and material. When installation conditions require, 
minimum lengths of tubing shall be used. Refer to 248 CMR 
8.03(2) and 8.04(1) for proper pipe size and materials. 
2. Connections to building gas piping should be made at the top 
or sides of horizontal lines. 
3. All connections shall be protected from physical or thermal 
damage. 

(b) Flexible Connections. 
1. Where flexible connections are used, they shall be of the 
minimum practical length and shall not extend from one room to 
another nor pass through any walls, partitions, ceilings, or 
floors. Flexible connections shall not be used in any concealed 
location. They shall be protected against physical or thermal 
damage and shall be provided with gas shutoff valves in readily 
accessible locations in rigid piping upstream from the flexible 
connections. 
2. Gas equipment subject to vibration may be connected to the 
building piping system by the use of all metal flexible connectors 
suitable for the service required. 
3. Gas equipment requiring mobility may be connected to the 
rigid piping by the use of swivel joints or couplings which are 
suitable for the service required. Where swivel joints or coup- 
lings are used, only the minimum number required shall be 
installed. 
4. Portable gas equipment or gas equipment requiring mobility 
or subject to vibration may be connected to the building gas 
piping system by the use of listed flexible hose not to exceed 
12% feet in length. Flexible hoses of any length shall not be 
connected together. Any exceptions to these provisions shall 
require the approval of the Board of State Examiners of Plumbers 
and Gas Fitters. Field repair of flexible hoses is prohibited. 


Air Requirements. 
(a) General. The manufacturers representative and/or the serving 
gas supplier shall certify to the gas inspector the air requirements 


of the gas equipment to be installed and the air supply in the 
building in which the equipment is to be installed has been checked 
to determine that sufficient air is available. If normal air infiltra- 
tion is inadequate, sufficient make-up air shall be supplied to 
prevent any possibility of creating a partial vacuum in the building. 

Note: Suitable precautions should be taken to assure that the 
air supply will be clean. When necessary, make-up air should be 
heated. 
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(b) Combustion Air. Complete combustion of gas requires approxi- 
mately one cubic foot of air, at standard conditions, for each 100 
Btu of fuel burned, but additional air for proper burner operation 
(atmospheric burner) may be required. When the building space in 
which gas equipment is installed does not have adequate air infiltra- 
tion to assure proper combustion, one or more permanent openings 
to the out-of-doors or to spaces freely communicating with the 
out-of-doors shall be required. Such openings shall have a mini- 
mum free area of one square inch for every 5,000 Btu per hour for 
equipment with draft hoods. For other equipment, an opening or 
openings having a minimum free area of 0.5 square foot per 
1,000,000 Btu per hour should be provided. 

(c) Process Air. In addition to air needed for combustion, suf- 
ficient process air shall be provided as required for: cooling equip- 
ment or material, controlling dew point, heating, drying, oxidation 
or dilution, safety exhaust, draft hood operation, odor control, and 
compressors. 

(d) Ventilation Air. In addition to air needed for combustion, 
sufficient air shall be supplied for ventilation, including all air 
required for comfort and proper working conditions for personnel. 


(10) Venting. 


9/30/80 


(a) Basic Rule. Adequate provisions shall be made for the safe 
removal of combustion products, process fumes, and used ventila- 
tion air. The venting system shall conform to the following specific 
requirements and to those of the authority having jurisdiction. 
Hoods may be used in place of direct flue connections, particularly 
when the process itself requires fume disposal. 
(b) Removal of Products of Combustion. When located in a large 
and well ventilated space, industrial gas equipment may be operated 
by discharging the products of combustion directly into the space. 
(c) Protection of Gas Equipment from Fumes or Gases Other than 
Products of Combustion. Where corrosive, or flammable process 
fumes such as carbon monoxide, hydrogen sulfide, ammonia, chlor- 
ine and halogenated hydro-carbons are present, suitable means for 
their safe disposal shall be provided. 
Note: Halogenated hydro-carbons are particularly injurious and 
corrosive after contact with flames or hot surfaces. 
(d) Draft Control for Gas Equipment. 
1. Where a draft control device is part of the gas equipment or 
is supplied by the equipment manufacturer, it shall be installed 
without alteration in accordance with the manufacturer's instruc- 
tions. In the absence of manufacturer's instructions, the device 
shall be attached to the flue collar of the equipment or as near 
to the equipment as conditions permit. 
2. In no case shall a draft control device be installed in a false 
ceiling, in a different room, or in any place between the draft 
control relief opening and the combustion air supply. 
3. A draft control device shall be installed in the position for 
which it was designed with reference to the horizontal and 
vertical planes and shall be located so that the relief opening is 
not obstructed by any part of the gas equipment or adjacent 
constructions. 
4. Where mechanical exhausters or induced or forced draft 
devices are used, provision shall be made to prevent flow of gas 
to the burners upon failure of these devices. 
5. Flue-connected gas equipment requiring controlled chimney 
draft may be equipped with a suitable barometric type draft 
regulator. To relieve occasional back draft, double acting 
barometric draft regulators are usually preferred, and if used 
shall be equipped with a device which will automatically shut off 
the fuel to the burner in the event flue gas spillage exceeds 60 
seconds. 
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6. Full closing outlet isolation dampers shall be interlocked so 
that the boiler firing system cannot be operated unless its isola- 
tion damper is in the proper open position. 

7. When equipment is converted from other fuels to gas, manual 
stack dampers shall be fixed to prevent change in position and 
provided with a minimum opening or position to assure adequate 
venting of combustion products. 

8. When draft hoods are required and the equipment manufac- 
turer's instructions are unavailable, they shall be installed in 
accordance with 248 CMR 5.03(17). They shall not be used on 
incinerators, equipment designed for blast or pressure burners, 
equipment designed for forced venting or equipment requiring 
chimney draft for operation. 


(e) Vent Connectors (Flue Connectors or Breechings). 
1. Vent connectors shall be noncombustible and capable of 


withstanding flue gas temperature as well as having sufficient 
strength to withstand physical damage likely to occur under the 
conditions of use. Vent connectors shall be securely supported. 
2. Vent connectors shall not pass through walls or partitions 
constructed of combustible materials unless guarded at those 
points by ventilated metal thimbles, or suitable insulation and 
clearances, to keep surface temperatures of exposed combustible 
material below 160°F. 

3. The vent connector shall be equal to or greater than the 
size of the flue collar or the draft hood outlet. Where there is 
more than one flue outlet from one gas burning device, the area 
of the connectors shall be equal to or greater than the combined 
areas of the outlets unless otherwise specified by the manufac- 
turer. Where separate gas equipment is served by a common 
vent, the area of the connector shall equal the combined area of 
the flue outlets which it serves. 


Chimneys and Venting Systems. 
1. Chimneys and venting systems for industrial equipment shall 
be constructed and installed in accordance with nationally recog- 
nized building codes or American National Standard for Chim- 
neys, Fireplaces, and Venting Systems, A52.1-1969 (NFPA No. 
211-1969. )* 
2. Chimneys and venting systems shall be sized in accordance 
with recognized engineering methods, with reference being made 
to American Gas Association Laboratories Research Report No. 
1319,** which is based on flue gas temperatures not exceeding 
550°F. or 248 CMR 8.13 (Appendix D of Massachusetts Fuel Gas 
Code). 
3. Gas vents, if used, shall be used in accordance with their 
listing. 
4. In the absence of standard specifications, the gas fitter 
making a _ specific installation shall utilize the suggestions of 
equipment manufacturers and fuel engineers to obtain the most 
suitable design. 


(11) Appliances on Roofs. 


General. 
1. Appliances shall be designed or enclosed so as to withstand 
climatic conditions in the area in which they are installed. If 


* Available from the American National Standards Institute, Inc., 1430 Broadway, 
New York, New York 10018 or the National Fire Protection Association, 470 
Atlantic Avenue, Boston, Massachusetts 02110. 


** Available from A.G.A. Laboratories, 8501 East Pleasant Valley Road, Cleve- 
land, Ohio 44131. 
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enclosures are provided, each enclosure shall permit easy entry 
and movement shall be of reasonable height, and shall have at 
least 3 feet clearance to either side of the service access 
panel(s) of the appliance(s) in the enclosure. 
2. Roofs on which appliances are to be installed shall be cap- 
able of supporting the additional load or shall be reinforced to 
support the additional load, and shall be in compliance with the 
requirements of the local building code. 
3. All access locks, screws and bolts shall be of corrosion 
resistant material. 

(b) Installation. 
1. Appliances shall be installed in accordance with instructions. 
2. Each appliance requiring an external source of electrical 
power for its operation shall be provided with an accessible 
electrical disconnect means near the appliance. 
3. When water stands on the roof at the appliance or in the 
passageways of the appliance, or when the roof is of a design 
having a water seal, a suitable platform or walkway, or both 
shall be provided above the water line. Such platform(s) or 
walkway(s) shall be located adjacent to the appliance and control 
panels so that the appliance can be safely serviced when water 
stands on the roof. 


(c) Access to Appliances. 
1. Appliances Beata on roofs or other elevated locations shall 


be accessible. 

2. Buildings of more than one story in height, or higher than 
17' shall have an inside means of access to the roof. 

3. The inside means of access shall be a permanent, or fold- 
away, inside stairway or ladder, terminating in an enclosure, 
scuttle or trap door. Such scuttles or trap doors shall be at 
least 24 inches by 24 inches in size, and shall open easily and 
safely under all conditions, especially snow, and shall be con- 
structed so as to permit access from the roof side unless deliber- 
ately locked on the inside. 

At least 6 feet clearance shall be available between the access 
opening and the edge of the roof or similar hazard, or rigidly 
fixed rails or guards at least 3 feet in height shall be provided 
on the exposed side except that parapets or other building 
structure at least 3 feet in height may be utilized in lieu of 
guards or rails. 

4. Proper permanent lighting shall be provided at the roof 
access. The switch for such lighting shall be located inside the 
building near the access means leading to the roof. 

(d) Additional Provisions. Also see provisions of 248 CMR 


5.03(16), 5.03(€18) and 5.32(10)(c). 


8.07: Initial Operation of Gas Equipment 
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(1) General. 


(a) 248 CMR 8.07 contains procedures to be followed in connection 
with initial operation of gas equipment, necessary adjustments, 
development of operating instructions, instruction of the operator in 
the safe and satisfactory use of the equipment and required accep- 
tance tests. 

(b) Competent, well trained personnel shall be used to start; to 
light; to adjust burners, mixers, fans, blowers, temperature con- 
trols, and protective devices; and to shut down. 


New Gas Equipment Procedures. 
(a) Before Initial Start. It shall be determined by physical check 
that all protective devices are connected and operative, the installa- 
tion is in all respects capable of safe operation, the equipment has 
been purged in accordance with manufacturer's instructions, and 


that all concerned persons have been notified. 
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(b) Initial Start-up and Final Adjustments. An authorized repre- 
sentative of the gas equipment manufacturer shall perform the initial 
startup, final adjusting and testing of the burner and controls in 
the presence of the gas inspector and gas company representative. 
(c) Operation. Installed protective devices shall be tested under 
operating conditions as promptly as possible to determine that they 
are functioning properly. Other instruments and controls should 
also be tested in the same manner. Gas equipment shall be shut 
down immediately if any defect is noted during initial startup or 
operation. Defects shall be corrected before the equipment is again 
started. In shutting down equipment, manufacturer's instructions 
and applicable safety requirements shall be followed. 

(d) Adjustments. Adjustments to burners, pilots, ignition de- 
vices, protective devices, and controls shall be made in accordance 
with manufacturer's instructions and applicable safety require- 
ments. 


(3) Operating Instructions. Operating instructions, as supplied by 
equipment manufacturers, shall be assembled and integrated into a 
system, delivered to the user, and the operator instructed in their use 
in order to insure safe and satisfactory operation of the equipment. 


(4) Acceptance Tests. Acceptance tests shall be conducted if neces- 
sary to establish compliance with applicable codes or requirements of 
authoritites having jurisdiction. 


8.08: Maintenance of Gas Equipment 


8.09: 
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A maintenance program shall be established. This program should 
include adherence to manufacturer's recommendations. In this program 
a minimum maintenance schedule should include inspection and action 
on the recommendations outlined in 248 CMR 8.10(3). 


Definitions 


Automatic Damper Regulator. A mechanically or electrically actuated 
device iualcned to maintain a constant draft on combustion equipment. 
Automatic Firecheck. A device for stopping the progress of a flame 
front in burner mixture lines (flash-back) and for automatically shut- 
ting off the fuel-air mixture. 

Present units are customarily equipped with spring or weight loaded 
valves released for closure by a fusible link or by movement of bi- 


metallic elements; they are also equipped with metallic screens for 
stopping the progress of a flame front. 


Backfire Preventer. (See Safety Blowout.) 


Barometric Draft Regulator. A balanced damper device installed on the 
side of a flue connector to protect combustion equipment by controlling 
chimney draft. A double acting barometric draft regulator is one 


whose balancing damper is free to move in either direction to protect 
combustion equipment from both excessive draft and back draft. 


Btu. Abbreviation for British Thermal Unit which is the quantity of 
heat required to raise the temperature of one pound of water one 
degree Fahrenheit. 


Burner. A device for the final conveyance of the gas, or a mixture of 
gas and air, to the combustion zone. 
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(a) Injection (Bunsen) Type Burner. A burner’ employing the 
energy of a jet of gas to inject air for combustion into the burner 
and mix it with the gas. 

(b) Atmospheric Injection Type Burner. A burner in which the 
air at atmospheric pressure is injected into the burner by a jet of 
gas. 

(c) Luminous or Yellow Flame Burner. A burner in which second- 
ary air only is dependent on for the combustion of the gas. 

(d) Power Burner. A burner in which either gas or air or both 
are supplied at pressures exceeding, for gas, the line pressure, 
and for air, atmospheric pressure; this added pressure being 
applied at the burner. 

(e) Premixing Burner. A power burner in which all or nearly all 
of the air for combustion is mixed with the gas as primary air. 
(f) Pressure Burner. A burner which is supplied with an air-gas 
mixture under pressure (usually from 0.5 to 14 inches of water and 
occasionally higher). 


Central Premix System. A central premix system distributes flammable 
gas-air mixtures to two or more remote stations and is employed to 
provide one or more of the following: 
(a) Wide in-plant distribution of a centrally controlled gas-air 
mixture. 
(b) A wider range of mixture pressures (frequently in the 1 to 5 
psig range) than available from other gas-air mixing equipment. 
(c) Close control of gas-air ratios over a wide turn-down range 
(often 20 to 1 or more). 
(d) Ability to change total connected burner port area without 
installing new mixing devices or inserts. 

Central premix systems may either proportion the flows of pres- 
surized air and pressurized gas for subsequent mixing in a down- 
stream tee or comparable fitting, or they may draw room air at 
essentially atmospheric pressure through a proportioning mixing 
valve and then through a blower or compressor downstream. 


Chimney. A vertical shaft enclosing one or more flues for conveying 
flue gases to the outside atmosphere. 
(a) Factory-built Chimneys. Chimneys that are factory made, 
listed by a nationally recognized testing agency, for venting gas 
appliances, gas incinerators, and solid or liquid fuel burning appli- 
ances. 


(b) Masonry Chimneys. Field-constructed chimneys built in accord- 
ance with recognized codes or standards. 

(c) Metal Chimneys. Chimneys made of metal of adequate thick- 
ness, galvanized or painted unless suitably corrosion-resistant, 


properly welded or riveted and built in accordance with nationally 
recognized codes or standards. 


Clearing. The act of replacing one atmosphere with another by direct 
displacement so rapidly as to cause a minimum of mixing between the 
two atmospheres. By this means duration of any explosive mixture is 
reduced to a minimum, the gases are vented into a large open area 
high (8 feet or more) aboveground, and means or ignition are ex- 
cluded. (See Purging.) 


Combustible Material. As pertaining to materials, adjacent to or in 
contact with heat producing appliances, vent connectors, chimneys, 
and steam and hot water pipes, shall mean materials made of or sur- 
faced with wood, compressed paper, plant fibers, or other materials 
that will ignite and burn. Such material shall be considered combus- 
tible even though flameproofed, fire-retardent treated, or plastered. 
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Combustion Products. The gases resulting from the combustion of a 
fuel with the oxygen of the air, including the inerts but excluding 
excess air. 


Concealed Gas Piping. Gas piping, which when in place in the finish- 
ing building, would require removal of permanent construction to gain 
access to the piping. 


Condensate -- Condensation. The liquid which separates from a gas 


(including flue gas) due to a reduction in temperature or increase in 


pressure. 


Couplings. The generic term normally limited to threaded fittings into 
which the threaded ends of pipe are screwed. Gland-type or com- 
pression-type couplings are flexible mechanical pipe joints using gas- 
kets compressed against plain end pipe to provide a positive gas seal. 


Diversity. The ratio of maximum probable demand to maximum possible 
demand. 


Draft. The flow of gases or air through chimney, flue or equipment 
caused by pressure differences. 


Draft, Natural. The draft developed by the difference in temperature 
of hot gases and outside atmosphere. 


Draft, Mechanical or Induced. The draft developed by fan or air or 


steam jet or other mechanical means. 


Draft Hood. A device built into an appliance, or made a part of the 
flue or vent connector from an appliance, which is designed to assure 
the ready excape of the products of combustion in the event of no 
draft, back draft, or stoppage beyond the draft hood; prevent a back 
draft from entering the appliance; and neutralize the effect of stack 
action of the flue or vent upon the operation of the appliance. 


Drip. The container placed at a low point in a system of piping to 
collect condensate and from which it may be removed. 


Explosion Heads (Soft Heads or Rupture Discs). A _ protective device 
for relieving excessive pressure in a premix system by bursting of a 
rupturable disc. 


Flame Arrester. A non-valve device for use in a gas-air mixture line 
containing a means for temporarily stopping the progress of a flame 
front (flashback). 


Gas. Fuel gas, such as natural gas, manufactured gas, undiluted 
liquefied petroleum gas (vapor phase only), liquefied petroleum gas-air 
mixtures, or mixtures of these gases. 


Gas Equipment. Any device which utilized gas as a fuel or raw ma- 
terial or both: 


Gas-Mixing Machine. Any combination of automatic proportioning 
control devices, blowers or compressors which supply mixtures of gas 
and air to multiple burner installations where control devices or other 
accessories are installed between the mixing device and burner. 


Gas Vents. Factory-built vent piping and vent fittings listed by a 
nationally recognized testing agency, that are assembled and used in 
accordance with the terms of their listings, for conveying flue gases to 
the outside atmosphere. 
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(a) Type B Gas Vents. Factory made gas vents listed by a nation- 
ally recognized testing agency for venting listed or approved appli- 
ances equipped to burn only gas. (Double wall or single wall 
asbestos-cement) 

(b) Type B-W Gas Vents. Factory made gas vents listed by a 
ationiity recognized testing agency for venting listed or approved 
gas-fired vented recessed heaters. 

(c) e C Gas Vents. Vents constructed of sheet copper not 
less than No. 24 U.S. Standard gauge or galvanized iron of not 
less than No. 20 U.S. Standard gauge, or other approved non-com- 
bustible corrosion-resistant material. 

(d) Type L Venting System. A venting system composed of listed 
Reape built components assembled in accordance with the terms of 
listing for venting appliances listed for use with Type L venting 


systems. They may be used also where Type B gas vents are 
permitted. 


Governor, Zero. A regulating device which is normally adjusted to 
deliver gas at atmospheric pressure within its flow rating. 


Hot Taps. Piping connections made to operating pipelines or mains or 
other Facilities while they are in operation. The connection of the 
branch piping to the operating line and the tapping of the operating 
line are done while it is under gas pressure. 


Joint Compounds. Nonhardening materials used on pipe threads to 
insure a seal. 


Joints. See couplings. 


Labeled. Equipment or materials to which has been attached a label of 
a nationally recognized testing laboratory that maintains periodic in- 
spection of production of labeled equipment or materials and by whose 
labeling is indicated compliance with nationally recognized standards or 
the conduct of tests to determine suitable usage in a specified manner. 


Leak Detector. An instrument for determining concentration of gas in 
air. 


Listed. Equipment or materials included in a list published by a 
nationally recognized testing laboratory that maintains periodic in- 
spections of production of listed equipment or materials and whose 
listing states either that the equipment or material meets nationally 
recognized standards or has been tested and found suitable for use in 
a specified manner. 


Loads, Connected. Sum of the rated Btu input to individual gas 
utilization equipment connected to a piping system. May also be ex- 
pressed in cubic feet per hour. 


Mechanical Exhaust System. Equipment installed in a made a part of 
the vent, which will provide a positive induced draft. 


Meter. An instrument installed to measure the volume of gas delivered 


through it. 


Meter Set Assembly. A term used to indicate the valves, pressure 
regulators, meters, and other connectinos and supports that are in- 
timately associated with the gas meter or meters. 


Mixing Blower. A motor-driven blower to produce gas-air mixtures for 
conhestion 
combustion through one or more gas burners or nozzles on a single 


Vol. 11 - 411 


248 CMR: BOARD OF STATE EXAMINERS OF PLUMBERS AND GAS FITTERS 


8.09: 


9/30/80 


continued 


zone industrial heating appliance or on each control zone of a multi- 
zone industrial appliance or on each control zone of a multi-zone in- 
stallation. The blower shall be equipped with a gas-control valve at 
its air entrance so arranged that gas is admitted to the airstream, 
entering the blower in proper proportions for correct combustion by 
the type of burners employed; the said gas-control valve being of 
either the zero governor or mechanical ratio valve type which controls 
the gas and air adjustment simultaneously. No valves or other ob- 
structions shall be installed between the blower discharge and the 
burner or burners. 


Piping. Where the word piping is used in this code, it refers to 
ithe pipe or tubing, or both. 
(a) Pipe. Refers to a rigid conduit or iron, steel, copper, brass 
or aluminum. 
(b) Tubing. Refers to a semi-rigid conduit of copper, steel or 
aluminum. 


Piping System. A piping system is all piping or tubing, valves and 
fittings used to connect gas utilization equipment to the meter set 
assembly; however, if a meter is not used, then the piping system as 
described above shall connect the utilization equipment to the regulator 
assembly which is attached to the source of supply. 


Pipe, Equivalent Length. The resistance of valves, controls, and 
fittings to gas flow can be expressed as equivalent length of straight 
pipe for convenience in calculating pipe sizes. 


Pressure Drop. The loss in static pressure of the medium (air, gas or 
water) due to friction or obstruction in pipe, valves fittings, regula- 
tors, and burners. 


Pressure or Vacuum Limit Switch. A device in a control system actu- 


ated by pressure or vacuum within the air or gas piping system. 


Protective Equipment. Safety devices designed to forestall the develop- 
ment of a hazardous or undesirable condition in the fuel supply pip- 
ing, in the gas equipment, in the medium being treated, or in the 
combustion products. 


Purging. The act of replacing the atmosphere within piping with an 
inert gas or fluid in such a manner as to prevent the formation of 
explosive mixtures. 


Regulator, Gas Pressure. A device for controlling and maintaining a 
uniform gas pressure. This pressure is always lower than the supply 
pressure at the inlet of the regulator. 


Regulator, Vent. The opening in the atmospheric side of the regulator 
housing permitting the in and out movement of air to compensate for 
the movement of the regulator diaphragm. See also 848.33, ANSI 
B31.8-1968. 


Safety Blowout (Backfire Preventer). A protective device located in 
the discharge piping of large mixing machines, incorporating a burst- 
ing disc for excessive pressure release, means for stopping a flame 
front and an electric switch or other release mechanism for actuating a 


built-in or separate safety shutoff. A check valve, signaling means, 
or both may also be incorporated. 


Specific Gravity. As applied to gas, specific gravity is the ratio of 
the weight of a given volume to that of the same volume of air, both 


measured under the same condition. 
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Valve, Manual Reset. An automatic shutoff valve installed in the gas 
supply piping and set to shut off when unsafe conditions occur. The 
device remains closed until manually reopened. 


Valve, Shutoff. A valve used to shut off either individual equipment 
(valve to be located in the piping system and readily accessible and 
operable by the consumer) or the eintire piping system (valve to be 
located between the meter or source of supply and the piping system.) 


Valve, Tamperproof. Valves designed and constructed to minimize the 
possibility of the removal of the core of the valve accidentally or 
willfully with ordinary household tools. 


Vent Connector. That portion of the venting system which connects 
the gas appliance to the gas vent, chimney or single-wall metal pipe. 


Venting. Removal of combustion products as well as noxious or toxic 
process fumes to the outer air by means of roof openings, natural 
draft chimneys, flue stacks, or mechanical exhaust systems. 


8.10: Appendix 1: Coordination of Gas Equipment Design, Construction and 
Maintenance 
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(1) Coordination. 
(a) Because industrial gas applications are so varied in nature, 
many agencies are jointly involved with their safe and satisfactory 
use. Prior to installation, the specific assignments should be 
agreed upon by the parties concerned. A typical, but not manda- 
tory, delineation of assignments is given in 248 CMR 8.10(1)(b) 
through 8.10(1)(e) and a detailed check list is given in 248 CMR 
8.10(2). 
(b) Person or agency planning an installation of gas equipment 
verifies the adequacy of the gas supply, volume, pressure, and 
meter location; determines suitability of gas for the process; 
notifies gas suppliers of significant changes in requirements. 
(c) Upon request, the gas supplier furnishes the user complete 
information on combustion characteristics and _ physical-chemical 
properties such as specific gravity, heating value, pressure and 
the approximate analysis of the gas; conditions under which an 
adequate supply of gas at suitable pressure can be brought to the 
site; continuity of the gas supply. , 
(d) The gas equipment manufacturer or builder provides design 
and construction of all gas equipment or assemblies shipped from its 
plant; design and construction of all gas equipment fabricated, 
erected, or assembled by the gas equipment manufacturer or builder 
in the field; a statement of the maximum hourly Btu input type of 
gas, and design pressure range; written installation and operating 
instructions for the user. 
(e) The person or agency making and the person or agency autho- 
rizing the installation of gas equipment (purchaser) jointly select, 
erect, or assemble gas equipment, components, or designs pur- 
chased or developed by that person or agency; assure conformance 
to codes, ordinances or regulations applicable to the installation; 
provide adequate means of disposal of products of combusion; 
initially operate the gas equipment in a safe manner. 


(2) Gas Equipment Design and Construction Check List. 

(a) The basic design and installation should consider suitability of 
equipment for process requirements, adequate structural strength 
and stability, reasonable life expectation, conformance to existing 
safety standards, adequate combustion space and venting and means 
for observation and inspection of combustion. 

(b) Materials of construction, other than pipe, fittings, and 
valves, used should provide reasonable life expectancy for the 
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service intended and be capable of satisfactorily withstanding 
operating temperatures, chemical action, thermal shock and load 
stresses. 
(c) Combustion systems should be selcted for the characteristics of 
the available gas so that they will operate properly at the elevation 
at point of use and produce proper heat distribution, adequate 
operating temperature range, suitable flame geometry, flame sta- 
bility, operating flexibility and desired heating chamber atmosphere. 
(d) Pipe, fittings, and valves shall conform to applicable ANSI as 
indicated in 248 CMR 8.04(1). Piping, bushings, material in fit- 
tings, should not be selected nor used until the following factors 
have been considered: correct size to handle required volume 
(consideration of pressure drop in controls and manifolds is par- 
ticularly important in low pressure systems); material specifications 
suitable for pressures and temperatures encountered; adequate 
supports and protection against physical damage; tight assembly 
and thorough leak inspection; use of sufficient unions and flanges, 
where premitted, for convenient field replacement or repair; 
arrangement of piping to provide accessibility for equipment adjust- 
ments and freedom from thermal damage. 
(e) Information concerning the characteristics of the gas and 
electricity available at the point of utilization should be specific and 
complete. Gas controls and electrical equipment should be selected 
to conform to these characteristics which include: 

1. Gas characteristics: heat content, pressure, specific gravi- 

ty, and approximate analysis. 

2. Electrical characteristics: voltages, number of phases, and 

frequencies for both control and power circuits. 

3. Location of electrical equipment and wiring to avoid thermal 

damage and excessive concentrations of dust, dirt, or foreign 

material. 

4. Requirements of applicable electrical codes and standards and 

with particular reference to 527 CMR 12.66 of the Massachusetts 

Electrical Code and ANSI C1-1971. 
(f) Temperature controls, if used, should be carefully selected 
considering range and type of instruments and sensing elements, 
type of control action, suitability for service required, correlation 
of control instruments with operating equipment. 
(g) In enclosed chambers, the accumulation of gas-air or solvent- 
air mixtures, which may be accidentally ignited, constitutes a 
potential hazard to life and property. For this reason, considera- 
tion shall be given to the selection of a satisfactory protective 
system and components not otherwise covered by existing codes or 
standards should be based on the requirements of each individual 
installation after consultation with the various interested parties, 
including user, designer, insurance company, and local authorities 
having jurisdiction. Some of the factors and considerations in- 
volved in the selection of protective equipment are: feasibility of 
its installation, its adaptability to process and control requirements, 
conformance to existing standards, ordinances, requirements, and 
other regulations which apply. (See 248 CMR 8.14 (Appendix E) 
for listing of standards and specifications. ) 


Maintenance of Gas Equipment. 
(a) These recommendations are prepared for maintenance of gas 
equipment. Special types of equipment demand special attention: 
1. Burners and pilots should be kept clean and in proper oper- 
ating condition. Burner refractory parts should be examined at 
frequent regular intervals to assure good condition. 
2. When automatic flame safeguards are used, a complete shut- 
down and restart should be made at frequent intervals to check 
the components for proper operation. 


(b) Other Safeguard Equipment. 
1. Accessory aye equipment, such as manual reset valves 
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continued 


with pressure or vacuum switches, high temperature limit switch- 
es, draft controls, shutoff valves, air flow switches, door 
switches and gas valves, should be operated at frequent regular 
intervals to insure proper functioning. If inoperative, they 
should be repaired or replaced promptly. 
2. When fire checks are installed in air-gas mixture piping to 
prevent flashbacks from traveling farther upstream, the pressure 
loss across the fire checks should be measured at regular inter- 
vals. When excessive pressure loss is found, screens should be 
removed and cleaned. Water type backfire checks should be 
inspected at frequent regular intervals and liquid level main- 
tained. 
3. All safety shutoff valves should be checked for leakage and 
proper operation at frequent regular intervals. 
(c) Auxiliary Devices. 
1. A necessary part of the gas equipment maintenance should 
be the proper maintenance of auxiliary devices. Maintenance 
instructions as supplied by the manufacturers of these devices 
should be followed. 
2. Gas combustion equipment, including blowers, mechanical 
mixers, control valves, temperature control instruments, air 
valves, and air filters, should be kept clean and should be 
examined at frequent regular intervals. 
3. Necessary repairs and replacements should be _ made 
promptly. 
(d) Regulator and zero governor vents and impulse or control 
piping and tubing should be kept clear. Regulator valves which 
operate improperly should be cleaned, repaired, or replaced 
promptly. 
(e) A necessary part of the gas equipment maintenance should be 
the proper maintenance of the gas piping system. It is recommended 
that gas piping be inspected and tested for leakage at regular 
intervals in accordance with provisions of 248 CMR 8.04(23). Air 
piping should be kept internally clean to prevent accumulation of 
dust, lint, and grease in air jets and valves. Where conditions 
warrant, filters should be installed at the intake to the fans. 
(f) Stand-by or substitute fuel equipment and systems for gas 
equipment should be kept in good operating condition and tested 
periodically . 
(g) An adequate supply of repair parts should be maintained. 


8.11: Appendix 2: Safety Precautions 
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Precautions covering work on gas supplier facilities including mains, 
service lines, and equipment up to and including the gas meter set 
assembly. 


(1) Repairs, alterations, or connections to gas supplier mains, service 
lines, meters, or regulators, except emergency repairs, shall be made 
only by authorized gas supplier personnel or by persons who have 
received specific permission from the gas supplier to do such work. 


(2) If it is necessary to turn off the gas supplier meter for any 
reason the meter shall not be turned on again until authorization is 
received from the gas supplier. 


(3) Gas supplier meters shall be turned on in accordance with pro- 
visions of 248 CMR 8.04(25). 


(4) The gas supplier shall be promptly notified of the need for re- 
pairs or alterations to its facilities. 


(5) Leaks found on any part of the gas supplier's facilities shall be 
promptly reported to the gas supplier. 
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(1) Where conditions are such as to produce condensate, a drip 
should be provided to prevent the condensate from entering the meter. 


(2) Gas meters, filters, and strainers should be provided with suit- 
ably valved bypasses so that service may be maintained when it is 
necessary to calibrate or service them. 


8.13: Appendix 4: Tables for Pipe Sizing 


(1) 


Procedure for Sizing Industrial Gas Piping Systems. The follow- 


ing simplified method can be used for sizing gas piping systems in 
industrial plants: 


(2) 
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(a) Determine, by measuring, the length of the piping system from 
the gas meter location to the most remote outlet of the system; this 
will be the only length used for sizing the piping system. It is not 
necessary to consider the equivalent lengths for fittings for pipe 
sizes less than 4 inches. 

(b) Determine the demand for each outlet in the piping system. If 
the demand is given in Btu's, divide the total Btu demand for each 
outlet by the higher heating value of the gas (in Btu's) per cubic 
foot to obtain the demand for each outlet in cubic feet per hour. 
(c) Determine the volume of gas in cubic feet per hour flowing in 
each section and outlet tap of the piping system. 

(d) Using the length of pipe determined in Step 1, and the volume 
of gas (in cubic feet per hour) flowing in each section and outlet 
tap determined in Step 3, size the piping system by using the 
appropriate pipe sizing chart in this Appendix. 


Examples. 
(a) Determine the necessary pipe size of each section and outlet 
tap of the piping system below. Gas to be used has a specific 
gravity of 0.6 and a higher heating value of 1000 Btu per cubic 
foot. Gas will be delivered at a pressure of 20 inches water col- 
umn, with a maximum allowable pressure drop of 0.5 inch water 
column in the piping system. 


= G 


300000 BTU 100000 BTU 


lOO FT, 100 FT. 


75 FT C100 FT. 


D 


50 FT. 
50,000 BTU 
H 


400,000 BTU 
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Solution 


Distance to most remote outlet G, is 425 ft. The following table 
shows total gas volumes for each section of piping and each outlet 
tap. Use Table 5 in 248 CMR 8.13 to determine the proper pipe 
size for each section and outlet tap. If the exact length of pipe or 
gas flow is not shown in the table, use the next longer length, or 
larger gas flow shown in Table 5 in 248 CMR 8.13. 


TABLE 1. 
Total Load 

Cu. Ft. = ee Flow in Section Length Pipe 
Sections Btu 1000 in Cu. Ft./Hour Feet Size 
AB 850,000 850 850 425 2% 
BC 850 - 300 = 550 425 2% 
cD 550 - 400 = 150 425 1% 
Outlet Rtu Length Pipe 
Taps Btu Cu.Ft. =I000 Flow to Outlet Feet Size 
BE 300 ,000 300 300 Bea) 2" 
CF 400 ,000 400 400 ee 
DH 50,000 50 50 oo ee 
DG 100 ,000 100 100 A25° oe 1k" 


(b) Determine the necessary pipe size for each section and outlet 
tap of the next piping system. Gas to be used has a specific 
gravity of 0.6 and a higher heating value of 1000 Btu per cubic 
foot. Gas will be delivered at a pressure of 5 pounds gage, with a 
maximum allowable pressure drop of 0.5 pounds gage in the piping 
system. 


H 
~ 
3000 
CFH 
1000 CFH SO Ff? 
RO On Fatiz 
A oy TAS ed © ares. : 


2,500 CFH 
G 
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Solution 


Distance to most remote outlet J, is 825 feet. The following 
table shows total gas volumes for each section of piping and each 
outlet tap. Use Table 8 in 248 CMR 8.13 to determine the proper 
pipe size of each section and outlet tap. If the exact length of 
pipe or gas flow is not shown in table, use the next longer length, 
or larger gas flow shown in Table 8 in 248 CMR 8.13. 


TABLE 2. 
Total Load Length Pipe 
Sections Cu. Ft./Hr Flow in Section Feet Size 
AB 12,250 12,250 825 4" 
BC 12,250 1,000 11,250 825 4" 
CD 11,250 2,500 8,750 825 4" 
DE 8,750 5,750 3,000 825 2% 
oad Flow to Outlet Length Pipe 
Outlet Taps Ci dt / Het Cu.. Ft./Hr. Feet Size 
BF 1,000 1,000 825 13" 
CG 2,500 2,500 825 2" 
DH 5,000 5,060 825 3" 
DI 750 750 825 ey 
EJ 3,000 3,000 825 2%" 
(3) Table 3. Equivalent Lengths, in Feet of Straight Pipe, of Bends, 
Fittings and Valves. The equivalent lengths in feet shown in Table 4* 
in 248 CMR 8.13 have been computed on a basis that the inside diam- 
eter corresponds to that of Schedule 40 (standard-weight) steel pipe 
which is close enough for most purposes involving other schedules of 
pipe. Where a more specific solution for equivalent length is desired, 
this may be made by multiplying the actual inside diameter of the pipe 
in inches by n/12, or the actual inside diameter in feet by n. N can 
be read from the table heading. The equivalent length values can be 
used with reasonable accuracy for copper or brass fittings and bends. 
For copper or brass valves, however, the equivalent length of pipe 
should be taken as 45 percent longer than the values in the table 
which are for steel pipe. Resistance per foot of copper or brass pipe 
is less than that of steel. 
* From 


Eiping Handbook, by Sabin Crocker, 4th Edition, Copyright, 1945 by 


McGraw-Hill, Inc., Table XIV, pp. 100-101. Used by permission of McGraw-Hill 
Book Company. 
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8.13: continued 
TABLE 3 


Equivalent Length in Feet of Straight 


Pipes, 
of Bends, Fittings and Valves! 


Sereved f.ttings’ 90° welding cibows aod smooth bods? 


/d Rid | Rid | R/d | R/a| Rie 
Bis ol¥:|=2)=4)] =6 = 6 


—> | —— | ——— 
aoe wee ff or oe 


0 46 | © $6 10 27/0 21/0 27/0 & 


—— -_— | —— 
a eee 


L = equiralsat kagth in feet of Schedule © (standsrd weight) atraight pipe’ 


153 | 347] 310] © 83 | 0 62] 0 47] 0 36] 0 47) 0 62 

is 5 an Ss ) os 46} 412] 1.10] © 62 | 0 62] 0 48] 0 62] 0 8&2 
i 1079) 122] 262] $82] $24] 140] 1.05] 0 79] 0 61) 079 1 05 
is | deo] Pott 3.45] 265] 69] 184] B33] t 0d) 0 Bi) t Od I SS 
i, [bere] tes} 402] 695) 804) 2.14) 86) | 1.21) 0 94) 1 Qt) | bl 
ay] saz] us] 103] 276] 2:07] 4 SS] 0 2) 1 55) 2 07 

ic ; ao : 81 6 16 137 123; 320 2 47 | 1 85) 1 44] 1 85) 2 47 
5 3068} 3581 7267] 171] 183] 409) 3.07 | 2 30) 1 79) 2 30) 3 07 
4 402] 470] 101] 224] 202] $371 4:03] 3.02) 2 35) 3 02) 4 03 
$ $047} $88! 126] 220] 252] © 72] $05 | 3 78] 2 94) 3 78) 5 05 
1621 338] 34] 809 | 607 | 4 55] 3 54) 4 55) 6 07 

s [foe 6d er aad lak ® fT a baa: 5 98) 4 65| 5 98! 7 98 
10 10021] 187] 280] $57} SOOT 133] 100) 7 51! 5 85 ? $i ss 
12 19941 139] 28) 63| 596] 199] 11.9 | B95) 6 %) 8 95) II 
14 13913 | 153] 328] 230] 656] 125] 13.1 | 9 85] 7 65) 9 85 13) 
! 1781 375] O85 | 750] 200} 180] 11 2] B75) 18 2) 15 

1 rer 97) 429] 938) B62) 225] 1694127) 9 85 2 ates 
1961] 220] 470 105 | OC] 250) 1868] 14 tf tt Of 144) 188 

14 2263] 264] 36 12 tid | 302] 2261] 57 Of 19 2) 17:0] 226 


1. Values for welded fittings are for conditions where bore is not obstructed 

by weld spatter or backing rings. If appreciably obstructed use values for 
"Screwed Fittings." 
Flanged fittings have three-fourths the resistance of screwed elbows and tees. 
Tabular figures give the extra resistance due to curvature alone to which 
should be added the full length of travel. 


4. Small size socket-welding fittings are equivalent to miter elbows and miter 
tees. 


W PMP 
. . 
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TABLE 3 


Equivalent Length in Feet of Straight_Pipes, 
of Bends, Fittings and Valves 


Miter ellows! (No. of miters) | Welding tere | (ocrewed donee eeldedl 


1.60" | 1-90° | 2-90° | 3-90° | Forged | Miter*| Gace | Globe | Angle | Sv" 


1. = equivalent length in feet of Schedule 40 (standard weight) straight pipe! 


078 | 1 55| 310) 104] 078] 2331 310] O36] 1731 BES! 4 

103 | 206] 412] 1.37] 103] 309] 412] 048] 220] O14 sey 
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201 402| 804] 2686] 201 | 694] BO4} 0.94) 44.7] 224] 11.2 
258 | $17] 103] 3945] 256] 775] 103] 82a} $74] 2 44 
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6% | 126] 22/1 84] 63] 189] 28521 2% 140] 700] 350 
738 | 152] 304] 101] 758) 228] Wael 3S] 168] BOT] 424 
9 9) v0 #00 13 3 9 97 an 9 0 0 4 65 222 ne $3 $ 
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149 | 98] 6] 199] 1449] 48) 96] 69] 332 166] 830 
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5. Equivalent resistance in number of diameters of straight pipe computed for 
a value of & - 0.0075 from the relation M-#/ 4f- 

6. For condition of minimum resistance where the center-line length of each 
miter is between ce and 2172 &, 

7. For pipe having other inside diameters, the equivalent resistance may be 
computed from the above’ values. 
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TABLE 11. 


Multipliers to Be Used with Tables 3 through 11 in 248 CMR 8.13 
When the Specific Gravity of the Gas is Other Than 0.60 


Specific Gravity Multiplier Specific Gravity Multiplier 
“a Roe 1.00 775 
-40 15,23 1.10 .740 
~45 1.16 1.20 .707 
-50 1.10 1.30 . 680 
sJo 1.04 1.40 .655 
. 60 1.00 1.50 .633 
.65 -962 1.60 -612 
.70 .926 1.70 -594 
«49 -895 1.80 Be a 
. 80 .867 1.90 -565 
85 .841 2.00 -547 
.90 -817 2.10 a he 


8.14: Appendix 5: List of Standards, Codes, Specifications and Regulations 


American Insurance Association (Successor to the National Board of 
Fire Underwriters) 


(1) Code for the Installation of Heating Producing Appliances, 1967. 


AMERICAN NATIONAL STANDARDS 
INSTITUTE STANDARDS 


A13.1-1956 
B1.1-1960 
B2.1-1968 
B16.1-1967 
B16.3-1971 
B16.5-1968 


B16.9-1971 
B16.11-1966 
B16.14-1971 


B31 .2-1968 
B31.8-1968 


B36 .2-1969 


9/30/80 


Identification of Piping Systems, Scheme for the 
Unified Screw Threads 

Pipe Threads (Except Dryseal) 

Cast Iron Pipe Flanges and Flanged Fittings 
Malleable-Iron Screwed Fittings, 150 and 300 lbs. 


Steel Pipe Flanges and Flanged Fittings with Supplements 
B16.5a-1971 and B16.5b-1971 


Factory-Made Wrought Steel Buttwelding Fittings (ISO R285) 
Forged Steel Fittings, Socketwelding and Threaded 


Ferrous Pipe Plugs, Bushings, and Locknuts with Pipe 
Threads 


Code for Pressure Piping, Fuel Gas Piping 


Gas Transmission and Distribution Piping Systems with 
Supplement B31.8b-1969 


Welded Wrought-Iron Pipe, Specifications for (ASTM A72-68) 
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B36.9-1969 Electric-Fusion (Arc) - Welded Steel Pipe (Sizes 4 inch and 
over), Specifications for (ASTM A139-68) 


B36 .16-1969 Spiral-Welded Steel or Iron Pipe, Specifications for (ASTM 
A211-68) 


B125.1-1970 Welded and Seamless Steel Pipe, Specifications for (ASTM 
A53-69a) 


B125.2-1970 Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and 
Seamless Steel Pipe for Ordinary Uses, Specifications for 
(ASTM A120-69) 


B125.3-1970 Electric-Resistance-Welded Steel Pipe, Specifications for 
(ASTM A135-69) 


C1-1971 National Electrical Code (NFPA No. 70-1971) 


H23.1-1970 Seamless Copper Water Tube, Specifications for (ASTM 
B88-69) 


H26.1-1967 Seamless Copper Pipe, Standard Sizes, Specifications for 
(ASTM B42-66) 


Z90.1-1971 Bakery Equipment, Safety Requirements for 
283 .2-1971 Gas Atmosphere Generators 
283 .3-1971 Gas Utilization Equipment in Large Boilers 
AMERICAN SOCIETY FOR TESTING AND MATERIALS STANDARDS 
Refer to standards listed under American National Standards Institute Standards. 
FACTORY INSURANCE ASSOCIATION PUBLICATIONS 


Recommended Good Practice for Safeguarding Class B and Class C Furnaces 
and Ovens, January 1959 


Recommended Good Practice for Combustion Safeguards on Single Burner 
Boiler-Furnaces, 1963 


FACTORY MUTUAL ENGINEERING AND RESEARCH, 
FACTORY MUTUAL SYSTEM, PUBLICATIONS 


Approved Equipment for Industrial Fire Protection (New lists issued annu- 
ally with supplements in between. Important for lists for FM approved 
safety shutoff. gas valves, combustion safeguards supervisory switches 
(fuel, air temp.), external gas-fired heaters for ovens and furnaces, back 
pressure valves, gas mixing equipment, combustible gas analysis equipment, 
and flame arresters. ) 


HANDBOOK OF INDUSTRIAL LOSS PREVENTION, Factory Mutual System, 
McGraw-Hill Book Company, Inc., (Publishers), Second edition 1967 
MASSACHUSETTS ELECTRICAL CODE 
NATIONAL FIRE PROTECTION ASSOCIATION PUBLICATIONS 

54-1969 Gas Appliances and Gas Piping, Installation of 


85-1967 Prevention of Furnace Explosions in Fuel Oil - and Natural 
Gas-Fired Watertube Boiler-Furnaces with One Burner 
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85B-1971 Prevention of Furnace Explosions in Natural Gas-Fired 
Multiple Burner Boiler-Furnaces 

86A-1971 Ovens and Furnaces, Design, Location, and Equipment 

86B-1971 Industrial Furnaces, Design, Location, and Equipment | 


UNDERWRITERS' LABORATORIES, INC., STANDARDS 
UL795-1973 Commercial - Industrial Gas - Heating Equipment 


Gas and Oil Equipment List (Issued annually with bimonthly 
supplements ) 


(2) Addresses. The addresses of the organizations issuing the preced- 
ing standards, codes, specifications and regulations are as follows: 


— American Insurance Association 
Engineering and Safety Department 
85 John Street 
New York, New York 10038 


ANSI American National Standards Institute, Inc. 
1430 Broadway 
New York, New York 10018 


ASTM American Society for Testing and Materials 
1916 Race Street 
Philadelphia, Pennsylvania 19103 


FIA Factory Insurance Association 
85 Woodland Street 
Hartford, Connecticut 06102 


FM Factory Mutual Engineering and Research 
Factory Mutual System 
1151 Boston-Providence Turnpike 
Norwood, Massachusetts 02062 


MEC Massachusetts Electrical Code 
State House 
Public Documents, Room 116 
Boston, Massachusetts 02133 


NFPA National Fire Protection Association 
470 Atlantic Avenue 
Boston, Massachusetts 02210 
UL Underwriters’ Laboratories, Inc. 
207 East Ohio Street 
Chicago, Illinois 60611 
REGULATORY AUTHORITY 
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